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10 TITLE OF T HE INVENTION 

QUINAZOLINE DERIVATIVES AS INHIBITORS OF HIV REVERSE 
TRANSCRIPTASE 

BACKGROUND OF THE INVENTION 

15 This application is a continuation-in-part of 

U.S. Serial No. 07/746,445, filed August 16, 1991. 

A retrovirus designated human immunode- 
ficiency virus (HIV) is the etiological agent of the 
complex disease that includes progressive destruction 

20 of the immune system (acquired immune deficiency- 
syndrome; AIDS) and degeneration of the central and 
peripheral nervous system. This virus was previously 
known as LAV, HTLV-III, or ARV. A common feature of 
retrovirus replication is reverse transcription of the 

25 RNA genome by a virally encoded reverse transcriptase 
to generate DNA copies of HIV sequences, a required 
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step in viral replication. It is known that some 
compounds are reverse transcriptase inhibitors and are 
effective agents in the treatment of AIDS and similar 
diseases, e.g., azidothymidine or AZT. 

5 Nucleotide sequencing of HIV shows the. 

presence of a pjii gene in one open reading frame 
[Ratner, L. fit fil. , Nature, 212, 277(1985)]. Amino 
acid sequence homology provides evidence that the pal 
sequence encodes reverse transcriptase, an endonuclease 

10 and an HIV protease [Toh, H. fit al- . EMBO J - 1267 
(1985); Power, M.D. fit Al- , Science, 221, 1567 (1986); 
Pearl, L.H. fit &!• , Nature 221, 351 (1987)]. 

Applicants demonstrate that the compounds of 
this invention are inhibitors of HIV reverse 

15 transcriptase. 



'R'RT'EF DESCR IPTION QF TOT INVENTION 

Compounds of formula I or II, as herein 
defined, are disclosed. These compounds are useful in 

20 the inhibition of HIV reverse transcriptase, the 
prevention of infection by HIV, the treatment of 
infection by HIV and in the treatment of AIDS and/or 
ARC, either as compounds, pharmaceutical^ acceptable 
salts (when appropriate), pharmaceutical composition 

25 ingredients, whether or not in combination with other 
antivirals, anti-inf ectives , immunomodulators , 
antibiotics or vaccines. Methods of treating AIDS, 
methods of preventing infection by HIV, and methods of 
treating infection by HIV are also disclosed. 
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DETAILED DESCRIPTION OF THE INVENTION AND PREFERRED 
EMBODIMENTS 

This invention is concerned with compounds of 
5 formula I or II, combinations thereof, or 

pharmaceutical^ acceptable salts thereof, in the 
inhibition of HIV reverse transcriptase, the prevention 
or treatment of infection by HIV and in the treatment 
of the resulting acquired immune deficiency syndrome 
10 (AIDS). Compounds of formula I or II are defined as 
follows : 
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wherein: 

X is 0, S, or NR, and R is CN, H, NH 2 , OH, 
C^alkoxy, or C]_ 3 alkyl; 

5 g, when present, is 1-4 substituents 

independently selected from C x _4 alkyl; halo; 
amino; nitro; cyano; carboxy; carbamoyl 
alkyl ; 
0 

10 c-R 5 wherein R 5 is CH 3 , H or NH 2 ; sulfamoyl; 

0^3 alkylsulfonamido; methanesulf onyl ; CF 3 ; 
hydroxy; or Cj^alkoxy; 

n is 0-4; 

15 

('lit) in formula II denotes heterocycle of 5-6 

members (with 1-3 heteroatoms selected from 
0, N or S) in place of benzo in formula I; 

20 R l is E; Ci.e alkyl; C 2 _ 4 alkenyl; C 2 _5 alkynyl; 

C 3 _ 4 cycloalkyl; hydroxy; C]_4 alkoxy; Cj_3 
alkyl substituted one or more times with 
halo, carboxy, C 3 _ 4 cycloalkyl, CN, hydroxy, 
methylsulf inyl, methanesulf onyl , Cj_4 alkoxy, 

25 c 2 _ 4 alkenyl C 1 _ 4 alkoxy, C 2 _ 4 alkynl-Ci^ 

alkoxy, aryloxy, ^.4 alkylcarbonyl , or 
nitro; or aryl unsubstituted or substituted 
with (G) n furanyl; thienyl; benzofuranyl; R 1 
and R 3 may be joined to form a fused 

30 heterocycle of 5 or 6 members containing up 

to one additional heteroatom selected from 0, 
S or NR, provided that the heteroatoms are 
not directly linked to each other; 



2 is C]_ 8 alkyl; C 2 _8 alkenyl; C 3 _4 cycloalkyl; 

c 2-5 alkynyl; aryl unsubstituted or 
substituted at the meta position with halo, 
methoxy or cyano; heterocycle; 

3 is H; C]_ 8 alkyl unsubstituted or substituted 

with one or more of A, wherein A is halo, 
hydroxy, amino, C 3 _8 cycloalkyl, Ci_4 alkoxy, 
di-(C]_4 alkyl )amino, C 1-4 alkylamino, or 
carbamoyl; C£_8 alkenyl unsubstituted or 
substituted with one or more of A; C£_8 
alkynyl unsubstituted or substituted with one 
or more of A; C 3 _ 8 cycloalkyl; aryl C]_4 alkyl 
wherein aryl is optionally substituted with up 
to three substituents selected from methyl, 
halo, CN, or methoxy; heterocycle of 5 or 6 
members containing up to 3 heteroatoms 
selected from 0, S or NR; hydroxyl; CN; or 
carbamoyl ; 

4 is H; Ci_8 alk y x unsubstituted or substituted 

with one or more of A; C2_s alkenyl 
unsubstituted or substituted with one or more 
of A; C2_8 alkynyl unsubstituted or 
substituted with one or more of A; Ci_ 3 
alkanoyl; benzoyl unsubstituted or 
substituted with one to three of halo, 
methoxy, carboxy, or alkyl optionally 

substituted with carboxy, amino, C^.4 
alkylamino or di-C^ alkylamino; carbamoyl; 
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methylcarbamoyl; dimethylcarbamoyl; formyl; 
hydroxy; alpha-amino alkanoyl; or 

meta-cyanobenzyl ; 
or pharmaceutical^ acceptable salt or ester thereof. 

5 

In one embodiment, the compounds of formula I 
or II are further limited to those wherein X is NR and 
R is CN, H, NH 2 , OH, C!_ 3 alkoxy or alkyl. 

In another embodiment, compounds are limited 

10 to formula III: 




25 wherein: 

X is 0, S, or NR, and R is CN, NH 2 , OH, C W 
alkoxy, H or C^ alkyl; 
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G, when present, is 1-4 substituents independently- 
selected from alkyl; halo; amino; nitro; 
cyano; carboxy; carbamoyl C^_4 alkyl; 
0 

C-R 5 wherein R 5 is CH 3 , H or NH 2 ; sulfamoyl; 
Ci_2 alkylsulfonamido; methanesulf onyl ; CF 3; 
hydroxy; or Cj_4alkoxy; 

n is 0-4; 



R 1 is Ci_q alkyl; C 2 _ 4 alkenyl; C 2 -5 alkynyl; 

C 3 _4 cycloalkyl; Ci_ 3 alkyl substituted one 
or more times with halo, carboxy, C 3 _4 
cycloalkyl, CN, hydroxy, methylsulf inyl, 
15 methanesulf onyl, C]_4 alkoxy, C 2 _4 alkynyl- 

C]_4 alkoxy, or nitro; or aryl unsubstituted 
or substituted with (G) n ; R 1 and R 3 may be 
joined by a carba bridge to form a ring of 5 
to 6 members; 

20 

R 2 is Ci_q alkyl; C 2 _ 8 alkenyl; C 3 _4 cycloalkyl; 
C 2 _5 alkynyl; aryl unsubstituted or 
substituted at the meta position with halo, 
methoxy or cyano; heterocycle of 5 or 6 
25 members containing up to 3 heteroatoms 

selected from 0, S, or NR; 

R 3 is H; C]_3 alkyl unsubstituted or substituted 
with one or more of A, wherein A is halo, 
3° hydroxy, amino, C 3 _g cycloalkyl, alkoxy, 

di-(C]_4 alkyDamino, alkylamino, or 

carbamoyl; C 2 _g alkenyl unsubstituted or 
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substituted with one or more of A; C 2 _8 
alkynyl unsubstituted or substituted with one 
or more of A; C 3 _ 8 cycloalkyl; aryl 
alkyl wherein aryl is optionally substituted 
5 with up to three substituents selected from 

methyl, halo, CN, or methoxy; 

R 4 is H; alkyl unsubstituted or substituted 

with one or more of A; C 2 _8 alkenyl 

10 unsubstituted or substituted with one or more 

of A; C 2 _8 alkynyl unsubstituted or 
substituted with one or more of A; Ci_ 3 
alkanoyl; benzoyl unsubstituted or 
substituted with one to three of halo, 

15 methoxy, carboxy, or alkyl optionally 

substituted with car boxy, amino, C]_ 4 alkyl- 
amino or di-C^ alkylamino; carbamoyl; 
methylcarbamoyl; dimethyl carbamoyl; formyl; 
hydroxy; alpha-amino alkanoyl; or 

20 meta-cyanobenzyl ; 

with the proviso that when R 1 is Z x _ 2 alkyl, then R is 
not alkyl; 

or pharmaceutical^ acceptable salt or ester^ thereof . 



25 



A third embodiment encompasses compounds of 
Formula IV having a more limited scope in R : 
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wherein: 

X is 0, S, or NR., and R is CN, NH 2 , OH, 
alkoxy, H or alkyl; 

G, when present, is 1-4 substituents independently 
5 selected from Cj_ 4 alkyl; halo; amino; nitro; 

cyano; carboxy; carbamoyl C^_4 alkyl; 
0 

C-R 5 wherein R 5 is CH 3 , H or NH 2 ; sulfamoyl; 
alkylsulfonamido; methanesulf onyl ; CF 3; 
10 hydroxy; or C 1 _ 4 alkoxy; 

n is 0-4; 

R 1 is Ci.s alkyl; C 2 _ 4 alkenyl; C 2 _ 5 alkynyl; 

15 c 3 _ 4 cycloalkyl; C]_ 3 alkyl substituted one 

or more times with halo, carboxy, C 3 _4 
cycloalkyl, CN, hydroxy, methylsulf inyl, 
methanesulf onyl , alkoxy, C 2 _ 4 alkynyl- 

0^4 alkoxy, or nitro; or aryl unsubstituted 

20 or substituted with (G) n ; R 1 and R 3 may be 

joined by a carba bridge to form a ring of 5 
to 6 members; 

R 2 is Cj_ 8 alkyl; C 2 _ 8 alkenyl; C 3 _ 4 cycloalkyl; 
25 c 2 _5 alkynyl; aryl unsubstituted or 

substituted at the meta position with halo, 
methoxy or cyano; 

R 3 is H; Ci_ s alkyl unsubstituted or substituted 
30 with one or more of A, wherein A is halo, 

hydroxy, amino, C 3 _ 8 cycloalkyl, C 1-3 alkoxy, 
di-CC]^ alkyDamino, Cj_4 alkylamino, or 
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carbamoyl; C 2 _ 8 alkenyl unsubstituted or 
substituted with one or more of A; C 2 _ 8 
alkynyl unsubstituted or substituted with one 
or more of A; C 3 _ 8 cycloalkyl; aryl 
5 alkyl wherein aryl is optionally substituted 

with up to three substituents selected from 
methyl, halo, CN, or methoxy; 

R 4 is H; C!_ 8 alkyl unsubstituted or substituted 
10 with one or more of A; C 2 _ 8 alkenyl 

unsubstituted or substituted with one or more 
of A; C 2 _8 alkynyl unsubstituted or 
substituted with one or more of A; 
alkanoyl; benzoyl unsubstituted or 
15 substituted with one to three of halo, 

methoxy, carboxy, or alkyl optionally 

substituted with carboxy, amino, 
alkylamino or di-C^ alkylamino; carbamoyl; 
methylcarbamoyl; dimethylcarbamoyl; formyl; 
20 hydroxy; alpha-amino alkanoyl; or 

meta-cyanobenzyl ; 

with the proviso that when R 1 is alkyl, then R 2 is 

not C]_ 2 alkyl; , 
25 or pharmaceutically acceptable salt or ester thereof. 

In a fourth embodiment, compounds are further 
limited to formula V: 



30 



CG)n 
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wherein 

X is 0; 

G, when present, is Cj^alkyl; halo; amino; 

nitro; cyano; carboxy; carboxyamino 
5 Ci_4alkyl; or sulf onamido; 

n is 0-4; 

R 1 is C 3 _ 4 alkyl; C 3 _ 4 alkenyl; C 2 _5 alkynyl; 

C3.4 cycloalkyl; 03.3 alkyl substituted 
with C 3 _ 4 cycloalkyl, (^.4 alkoxy, or 
10 C 2 _4 alkynyl-C!_4 alkoxy; 

15 

R 1 and R 3 may be joined by a carba 
bridge to form a ring of 5 to 6 members; 

R 2 is C^alkyl, C 2 _ 3 alkenyl, C 2 ^ 3 alkynyl, 
20 C 3 ^4cycloalkyl, or aryl; 

R 3 is H; C 1 _4alkyl unsubstituted or 

substituted with C 3 _ 8 cycloalkyl, C 2 _4 
alkenyl, or C 2 _4 alkynyl; 
25 C 3 _4cycloalkyl; ' 

R 4 is H; alkyl unsubstituted or 

substituted with one or more of A; C 2 _3 
alkenyl unsubstituted or substituted 
30 with one or more of A; C 2 _s alkynyl 

unsubstituted or substituted with one or 
more of A; C 1 _ 3 alkanoyl; benzoyl 
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unsubstituted or substituted with one to 
three of halo, methoxy, carboxy, or C x _4 
alkyl optionally substituted with 
carboxy, amino, Cj^ alkylamino or 
5 di-Ci.4 alkylamino; carbamoyl; 

methylcarbamoyl ; dimethylcarbamoyl ; 
formyl; hydroxy; alpha-amino 
alkanoyl; or meta-cyanobenzyl ; 

10 with the proviso that R 1 and R 2 are not both 
straight-chain alkyl groups; 

or pharmaceutically acceptable salts or esters thereof. 

In another embodiment of Formula I, X is S, G 
15 is 6-chloro, R 1 is phenyl, R 2 is ethyl. R 3 is methyl, 

and R 4 is H. 

In another embodiment of Formula I, X is S or 

0, G is 6-chloro, R 1 is phenyl, R 2 is ethynyl, R 3 is 
methyl, and R 4 is methyl, including each isomeric form. 
20 in another embodiment of Formula I, X is S or 

0, G is 6-chloro, R 1 is phenyl, R 2 is ethynyl, R 3 is 
cyclopropyl, and R 4 is E. 

In another embodiment of Formula I, X is S or 
0, G is 6-chloro, R 1 is phenyl, R 2 is cyclopropyl, R 3 
25 is ethynyl, and R 4 is E. 

In another embodiment of Formula I, X is 0, G 
is 6-chloro, R 1 is propyl, R 2 is cyclopropyl, R 3 is 
eye lop ropy lmethyl , and R 4 is E. 

In another embodiment of Formula I, X is 0, G 
30 is 6-chloro, R 1 is phenyl, R 2 is ethynyl, R 3 is ethyl, 
and R 4 is E. 
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In another embodiment of Formula I, X is 0, G 
is 6-chloro, R 1 is phenyl, R 2 is ethynyl, R 3 is 
isopropyl, and R^ is H. 

In another embodiment of Formula I, X is 0, G 
5 is 6-chloro, R 1 is propyl, R 2 is cyclopropyl, R 3 . is 
methyl and R^ is H. 

Compounds of this invention and their 
pharmaceutically acceptable salts include, but are not 
limited to, the list in the following Tables. 

10 
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Most preferred compounds include the 



following : 



A. 



10 




15 



6-Chloro-3 , 4-dihydro-3-methyl-4-phenyl-4-ethynyl- 

2(lH)-quinazolinone; of which the (+) enantiomer 
is most active; 
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6-Chloro-3 , 4-dihydro-3-ethyl-4-phenyl-4-ethynyl- 
2(lH)-quinazolinone; 



10 




6-Chloro-3 , 4-dihydro-3-cyclopropyl-4-phenyl-4-ethynyl- 
2(lH)-quinazolinone; and 



20 




6-Chloro-3 , 4-dihydro-3-cyclopropylmethyl-4-cyclo- 
pr opy l-4-propyl-2 ( 1H ) -qu inazol inone . 



30 
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6-Chloro-3 , 4-dihydro-3-methyl-4-cyclopropyl-4-propyl- 
2(lH)-quinazolinone . 

CH 3 

) 



10 




6-Chloro-3,4-dihydro-3-ethyl-4-cyclopropyl-4-(2- 
ethoxymethyl)-2(lH)-quinazolinone, (Example 51). 

G. 



20 




H 

6-Chloro-3 , 4-dihydro-3-methyl-4-cyclopropyl-< 
ethynl-2(lH)-quinazolinone, (Example 48). 



30 
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10 



H 




6-Chloro-3 , 4-dihydro-3-methyl-4-phenyl-4-ethynyl- 
2(lH)-cyanoiminoquinazolinone, (Example 84). 



15 



20 



I. 




25 



6-Chloro-3 , 4-dihydro-3-(2-propynyl )-4-cyclopropyl- 
4-(2-propynyloxymethyl)-2(lH)-quinazolinone , 
(Example 54), 



30 



J. 




H 
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6-f luoro-3 , 4-dihydro-3-methyl-4-phenyl-4-ethynyl- 
2(lE)-quinazolinone, (Example 96). 



K. 



H 



6-Chloro-3,4-dihydro-3-methyl-4-cyclopropyl-4-cyclo- 
propylmethyl-2(lH)-quinazolinone (Example 15), 



20 



25 



L. 




6-chloro-3 , 4-dihydro-4-cyclopropyl-4-ethynyl-2- 
(lH)-quinazolinone (Example 49), or 



30 
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5 




6-chloro-3,4-dihydro-4-cyclopropyl-4-(N-butyl)- 
2(lH)-quinazolinone (Example 39). 

25 The compounds of the present invention may 

have asymmetric centers and occur as racemates, racemic 
mixtures and as individual diastereomers , or 
enantiomers, with all isomeric forms being included in 
the present invention. 

20 When any variable (e.g., G, R 1 , R 2 , R 3 , etc.) 

occurs more than one time in any constituent or in 
formula I, its definition on each occurrence is 
independent of its definition at every other ' 
occurrence. Also, combinations of substituents and/or 

25 variables are permissible only if such combrnations 
result in stable compounds. 

As used herein except where noted, "alky!" is 
intended to include both branched- and straight-chain 
saturated aliphatic hydrocarbon groups having the 

30 specified number of carbon atoms; "alkenyl" is intended 
to cover both branched- and straight chain alkyl groups 
with at least one carbon-carbon double bond; "alkynyl" 
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is intended to cover both branched- and straight chain 
alkyl groups with at least one carbon-carbon triple 
bond. "Halogen" or "halo" as used herein, means 
fluoro, chloro, bromo and iodo. 
5 As used herein, with exceptions as noted, 

"aryl" is intended to mean phenyl, naphthyl, 
tetrahydronaphthyl, biphenyl, phenanthryl, anthryl or 

acenaphthyl . 

The term heterocycle or heterocyclic, as used 

10 herein except where noted, represents a stable 5- to 
7-membered monocyclic or stable 8- to 11-membered 
bicyclic ring which is either saturated or unsaturated, 
and which consists of carbon atoms and from one to four 
heteroatoms selected from the group consisting of N, 0 

15 and S, and wherein the nitrogen and sulfur heteroatoms 
may optionally be oxidized, and including any bicyclic 
group in which any of the above-defined heterocyclic 
rings is fused to a benzene ring. The heterocyclic 
ring may be attached at any heteroatom or carbon atom 

20 which results in the creation of a stable structure. 
Examples of such heterocyclic elements include 
piperidinyl, piperazinyl, 2-oxopiperazinyl , 2-oxo- 
piperidinyl, 2-oxopyrrolidinyl, 2-oxoazepinyl , 
azepinyl, pyrrolyl, 4-piperidonyl, pyrrolidinyl, 

25 pyrazolyl, pyrazolidinyl , imidazolyl, imidazolinyl , 
imidazolidinyl, pyridyl, pyrazinyl, pyrimidinyl, 
pyridazinyl, oxazolyl, oxazolidinyl, isoxazolyl, 
isoxazolidinyl, morpholinyl, thiazolyl, thiazolidinyl , 
isothiazolyl, quinuclidinyl, isothiazolidinyl , indolyl, 

30 quinolinyl, isoquinolinyl, benzimidazolyl, thiadiazoyl, 
benzopyranyl , benzothiazolyl , benzoxazolyl , furyl, 



WO 93/04047 



PCT/US92/06576 



- 45 - 

tetrahydrofuryl, benzof uranyl , tetrahydropyranyl, 
thienyl, benzothienyl, thiamorpholinyl, thiamorpholinyl 
sulfoxide, thiamorpholinyl sulfone, and oxadiazolyl. 
The compounds of the present invention can be 
5 synthesized by the following schemes. 



10 



15 



20 



25 



30 
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SCHEME I 



NH-, O 




10 



15 



20 



25 



1. R 3 NCX/EtOH 

2. H3OVDME/A 
(X=0, S) 



C<f) n 




30 
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According to Sternbach, L. et al. J- Org. 
Chem 11, 1007 (1966), the hydroxy intermediate 1 is 
prepared by heating 1 in the presence of absolute 
ethanol with an excess of e.g. alkylisothiocyanate, 

5 followed by hydrolysis with aqueous acid to give 1. 
Subsequent dehydration of 1 by refluxing in xylenes 
affords the tetraene 2, wherein aromaticity of the 
benzene ring is lost. Nucleophilic addition at the 
4-position to form a second carbon-carbon bond can be 

10 accomplished in a variety of ways. In Scheme I , ^ 

reaction with the appropriate Grignard reagent gives 
4. Alternatively, 1 <XW» may be directly converted to 
2 by reaction with excess alkylisothiocyanate , 
acetonitrile. and triethylenediamine in the presence of 

I 5 heat . 

Scheme I is subject to a variety of 
modifications or adaptations, including Scheme IA. 



20 



25 



30 



WO 93/04047 



PCT/US92/U657I) 




30 

Schemes I and la are also specifically 
illustrated in Examples 93-100 among others. 
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Scheme II is another method of synthesizing 
the compounds of this invention, although not preferred. 

SCHEME II 

5 




30 
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Reaction of the parent benzophenone 1 with 
25 the appropriate alkyl metal gives the carbinol 
intermediate 5.. Subsequent treatment with e.g. 
alkylisothiocyanate, followed by acid gives 4. 

Separate scheme III is preferred in the 
synthesis of 4,4-dialkyl quinazolin-2-ones . 

30 
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SCPgME III 



10 



15 



20 



25 



30 



(G) n -4t 




1 . R 1 -MgBr/THF 

2. H 3 0 + 



7 




1 KNCO/HOAc 



8 



/^Y^^n p-^e OBnBr 
^ n "~^^^^o DMF/NaH 



H 



9 
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Scheme III is characterized by the Grignard 
addition to quinazoline lfl. R 1 and R 2 lack an aromatic 
or heterocyclic ring. Appropriate protecting groups 
can be employed as needed. Preparation of 14, wherein 
5 is not H, is conveniently achieved by reaction of 11 

with R 4 -Br. 

Scheme III is subject to a variety of 
modifications or adaptations, including Schemes IIIA 
10 and IIIB. 



15 



20 



25 



30 
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5 



10 




CH3O 

1 OA 



Ethyl Ether 



25 




CH3O 
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TFA 



CH 2 N 2 
Pd(OAc) 2 



10 



15 



20 



25 




CH, 



H 2 /Rh-C 





CH 3 0 



CH 3 I/NaH 

DMF 

TFA 
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10 



15 



20 



25 



30 



EtI/ 

NaH/ 
DMF 



OEt 




1 . NOS-C1 

Q © 

2. PhO Na 




CH 3 0 

CH 3 0 

Treatment of either product with TFA removes 
the N-protecting PMB group. Schemes III and variants 
IIIA and IIIB are also illustrated by Examples 14-57. 

Additional methods of synthesizing the 
compounds of formulas I or II include R-metal addition 
to tetraene, base catalyzed addition of solvent 
conjugate bases to 3-alkyl-4-aryl-quinazoline-2-ones or 
3-alkyl-4-arylquinazoline-2-thiones , organosilane 
addition to tetraene, acid catalyzed cyclization, 
direct conversion of thiocarbonyl to oxocarbonyl, 
synthesis via c-aminophenyl ketone imidazoleurea 
intermediates, cyanoguanidine synthesis, and others. 

Organosilane addition is illustrated by 
Schemes IV and IVA. 
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SCHEME IVA 



15 



10 



15 



20 



25 



30 



Br 




CH, 



TBAF/THF 



1. PMB-Cl/NaH/DMF 

2. Ma I /NaH/DMF 

3. TBAF/THF 

4. TFA 





Organosilane processes are also illustrated 

by Examples 58-71. 

Another variation of the Grignard synthesis 
involves hydrogenation as one of the final steps. See 
Scheme V. 
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25 



Scheme V is specifically illustrated by- 
Examples 72, 74-78. 
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Scheme VI sets forth various ways of 
dsrivatizing the keto group at the 2-position. 
Reaction with phosphoryl chloride and the appropriate 
amine yields desired compounds 11, IS. and 12.. Scheme 

5 VI is applicable to a wide variation in substituents 
R 1 , R 2 , R 3 and R 4 , and is specifically illustrated by 
Examples 79-81, 86 and 89. 

The compounds of the present inventions are useful 
in the inhibition of HIV reverse transcriptase, 

10 (including resistant varieties thereof) the prevention 
of treatment of infection by human immunodeficiency 
virus (HIV) and the treatment of consequent 
pathological conditions such as AIDS. Treating AIDS or 
preventing or treating infection by HIV is defined as 

15 including, but not limited to, treating a wide range of 
states of HIV infection: AIDS, ARC (AIDS related 
complex), both symptomatic and asymptomatic, and actual 
or potential exposure to HIV. For example, the 
compounds of this invention are useful in treating 

20 infection by HIV after suspected past exposure to HIV 
by e.g., blood transfusion, exchange of body fluids, 
bites, accidental needle stick, or exposure to patient 
blood during surgery. 

For these purposes, the compounds of the 

25 present invention may be administered orally, 
parenterally (including subcutaneous injections, 
intravenous, intramuscular, intrasternal injection or 
infusion techniques), by inhalation spray, or rectally, 
in dosage unit formulations containing conventional 

30 non-toxic pharmaceutically-acceptable carriers, 
adjuvants and vehicles. 
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Thus , in accordance with the present 
invention there is further provided a method of 
treating and a pharmaceutical composition for treating 
HIV infection and AIDS . The treatment involves 

5 administering to a patient in need of such treatment a 
pharmaceutical composition comprising a pharmaceutical 
carrier and a therapeutically-ef f ective amount of a 
compound of the present invention. 

These pharmaceutical compositions may be in 

10 the form of orally-administrable suspensions or 

tablets; nasal sprays; sterile injectable preparations, 
for example, as sterile injectable aqueous or 
oleagenous suspensions or suppositories. 

When administered orally as a suspension, 

15 these compositions are prepared according to techniques 
well-known in the art of pharmaceutical formulation and 
may contain microcrystalline cellulose 
for imparting bulk, alginic acid or sodium alginate as 
a suspending agent, methylcellulose as a viscosity 

20 enhancer, and sweeteners/flavoring agents known in the 
art. As immediate release tablets, these compositions 
may contain microcrystalline cellulose, dicalcium 
phosphate, starch, magnesium stearate and lactose 
and/or other excipients, binders, extenders, 

25 disintegrants , diluents and lubricants known in the art. 
When administered by nasal aerosol or 
inhalation, these compositions are prepared according 
to techniques well-known in the art of pharmaceutical 
formulation and may be prepared as solutions in saline,- 

30 employing benzyl alcohol or other suitable 

preservatives, absorption promoters to enhance 
bioavailability, f luorocarbons , and/or other 
solubilizing or dispersing agents known in the art. 
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The injectable solutions or suspensions may 
be formulated according to known art, using suitable 
non-toxic, parenterally-acceptable diluents or 
solvents, such as mannitol, 1,3-butanediol, water, 

5 Ringer's solution or isotonic sodium chloride solution, 
or suitable dispersing or wetting and suspending 
agents, such as sterile, bland, fixed oils, including 
synthetic mono- or diglycerides , and fatty acids, 
including oleic acid. 

1° When rectally administered in the form of 

suppositories, these compositions may be prepared by 
mixing the drug with a suitable non-irritating 
excipient, such as cocoa butter, synthetic glyceride 
esters or polyethylene glycols, which are solid at 

15 ordinary temperatures, but liquidify and/or dissolve in 
the rectal cavity to release the drug. 

The compounds of this invention can be 
administered orally to humans in a dosage range of 1 to 
100 mg/kg body weight in divided doses. One preferred 

20 dosage range is 1 to 10 mg/kg body weight orally in 

divided doses. Another preferred dosage range is 1 to 
20 mg/kg body weight orally in divided doses. It will 
be understood, however, that the specific dose level 
and frequency of dosage for any particular patient may 

25 be varied and will depend upon a variety of 7 factors 
including the activity of the specific compound 
employed, the metabolic stability and length of action 
of that compound, the age, body weight, general health, 
sex, diet, mode and time of administration, rate of 

30 excretion, drug combination, the severity of the 

particular condition, and the host undergoing therapy. 
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The present invention is also directed to 
combinations of the HIV reverse transcriptase inhibitor 
compounds with one or more agents useful in the 
treatment of AIDS. For example, the compounds of this 
invention may be effectively administered, whether at 
periods of pre-exposure and/or post-exposure, in 
combination with effective amounts of the AIDS 
antivirals, immunomodulators , antiinf ectives , or 
vaccines, such as those in the following table. 



10 
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TABLE 



10 



Drug Name 
AL-721 



ANTIVIRALS 

Manufacturer Indication 

Ethigen ARC, PGL 

(Los Angeles, CA) HIV positive, AIDS 



Recombinant Human Triton Biosciences AIDS, Kaposi's 
Interferon Beta (Almeda, CA) sarcoma, ARC 



Acemannan 



15 



Cytovene 



Ganciclovir 



20 d4T 

Didehydrodeoxy- 
thymidine 



Carrington Labs 
(Irving, TX) 



Syntex 

(Palo Alto, CA) 

Bristol-Myers 
(New York, NY) 



ARC 

(See also 
immunomodulators ) 

sight 

threatening CMV 
peripheral CMV 
retinitis 
AIDS, ARC 



ddl Bristol-Myers 
25 Dideoxyinosine (New York, NY) 



AIDS, ARC 



EL10 



Elan Corp, PLC HIV infection 

(Gainesville, GA) (See also 

immunomodulators ) 
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Dru g Name 
Trisodium 
Phos phono formate 

5 

Dideoxycy tidine ; 
ddC 

Novapren 

10 



Peptide T 
15 Octapeptide 
Sequence 

Zidovudine; AZT 

20 
25 



3° Ansamycin 1M 427 



- 72 - 

Ffflnyfacttirer 
Astra Pharm. 
Products, Inc. 
(Wes thorough, MA) 

Hoffman-La Roche 
(Nut ley, NJ) 



Adria Laboratories 
(Dublin, OH) 
Erbamont 
(Stamford, CT) 



Jndiration 

CMV retinitis, HIV 

infection, other CMV 

infections 

AIDS, ARC 



ARC 



Novaferon Labs, Inc. HIV inhibitor 
(Akron, OH) 
Diapren, Inc. 
(Roseville, MN, marketer) 

Peninsula Labs AIDS 
(Belmont, CA) 

Burroughs Wellcome AIDS, adv, ARC 
(Rsch. Triangle Park, pediatric AIDS, 
NC ) Kaposi 1 s sarcoma, 

asymptomatic HIV 
infection, less 
severe HIV 
disease, 

r 

neurological 
involvement, in 
combination with 
other therapies. 
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Drug Name 



Manufacturer 



Dextran Sulfate Ueno Fine Chem. 

Ind. Ltd. 
(Osaka, Japan) 



AIDS, ARC, HIV 
positive asymptomatic 



Virazole 
Ribavirin 



Viratek/ICN 
(Costa Mesa, CA) 



asymptomatic HIV 
positive, LAS, ARC 



10 Alpha Interferon Burroughs Wellcome Kaposi's sarcoma, HIV 

(Rsch. Triangle in combination 

Park, NO w/Retrovir 



15 



Acyclovir 



Burroughs Wellcome 



AIDS, ARC, 
asymptomatic HIV 
positive, in 
combination with 
AZT. 



20 Antibody which 

neutralizes pH 

labile alpha aber- (Rockville, MD) 

rant Interferon 

in an immuno- 
25 adsorption column 



Advanced Bio therapy AIDS, ARC 
Concepts 



30 



L-697,661 



Merck & Co. 
(Rahway, NJ) 



AIDS, ARC, HIV 
positive 
asymptomatic; 
also in combin- 
ation with AZT. 



L-696,229 
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Drug Name 
AS-101 

5 

Bropirimine 



Acemannan 



CL246.738 

15 



EL10 

20 

Gamma Interferon 

25 

Granulocyte 
Macrophage Colony 
Stimulating 
30 Factor 



- 74 - 
jMMyNO— yiDDULATORS 

Manufacturer 
Wyeth-Ayerst Labs. 
(Philadelphia, PA) 

Upjohn 

(Kalamazoo, MI) 



American Cyanamid 
(Pearl River, NY) 
Lederle Labs 
(Wayne, NJ) 

Elan Corp, PLC 
(Gainesville, GA) 

Genentech 

(S. San Francisco, 

CA) 

Genetics Institute 
(Cambridge, MA) 
Sandoz 

(East Hanover, NJ) 



Indication 
AIDS 

advanced AIDS 



AIDS, Kaposi's 
sarcoma 



HIV infection 
(See also anti- 
virals ) 

ARC, in combination 
w/TNF (tumor necrosis 
factor) 

AIDS 



Carrington Labs, Inc. AIDS, ARC 
(Irving, IX) (See also anti- 

viral s) 
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Drug Name Mgmuf acturer 

Granulocyte Hoes chs t-Rous sel 

Macrophage Colony (Somerville, NJ) 

S t imula t ing Immunex 

Factor (Seattle, WA) 



Indication 

AIDS 



Granul o cy t e S che r ing-P 1 ough 

Macrophage Colony (Madison, NJ) 
Stimulating Factor 



10 



AIDS 

AIDS, in combination 
w/AZT 



HIV Core Particle Rorer seropositive HIV 

Iramunostimulant (Ft. Washington, PA) 



15 



IL-2 

Interleukin-2 



Cetus 

(Emeryville, CA) 



AIDS, in combination 
w/AZT 



IL-2 

Interleukin-2 



20 



Hoffman-La Roche 
(Nut ley, NJ) 
Immunex 



AIDS, ARC, HIV, in 

combination 

w/AZT 



25 



Immune Globulin 

Intravenous 

(human) 

IMREG-1 



Cutter Biological 
(Berkeley, CA) 



Imreg 

(New Orleans, LA) 



pediatric AIDS, in 

combination 

w/AZT 

AIDS, Kaposi's 
sarcoma, ARC, PGL 



IMREG-2 



30 



Imreg 

(New Orleans, LA) 



AIDS, Kaposi's 
sarcoma, ARC, PGL 
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Dru g Name 



Mrmufacturer 



Imuthiol Diethyl Merieux Institute 
Dithio Carbamate (Miami, FL) 



Jndication 
AIDS, ARC 



5 Alpha-2 

Interferon 



Schering Plough 
(Madison, NJ) 



Kaposi's sarcoma 
w/AZT: AIDS 



10 



15 



Methionine- 
Enkephalin 

MTP-PE 

Muramyl- 

Tripeptide 

Granulocyte 
Colony 
Stimulating 
Factor 



TNI Pharmaceutical AIDS, ARC 
(Chicago, IL) 



Ciba-Geigy Corp. 
(Summit, NJ) 



Kaposi's sarcoma 



Amgen AIDS, in combination 

(Thousand Oaks, CA) w/AZT 



2° xCDh Genentech 

Recombinant (S. San Francisco, 

Soluble Human CDA CA) 



AIDS, ARC 



25 



rCD4-IgG 
hybrids 

Recombinant Biogen 

Soluble Human CD4 (Cambridge, MA) 



AIDS, ARC 



AIDS, ARC 



30 Interferon 
Alfa 2a 



Hoffman-La Roche 
(Nut ley, NJ) 



Kaposi's sarcoma 
AIDS, ARC, in 
combination 
w/AZT 
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Pryg Name 
SK&F106528 
Soluble T4 



Hwufactwer Indication 
Smith, Kline & French HIV infection 
Laboratories 
(Philadelphia, PA) 



Thymopentin 



10 



Tumor Necrosis 
Factor; INF 



Immunobiology 
Research Institute 
(Annandale, NJ) 

Genentech 

(S. San Francisco, 

CA) 



HIV infection 



ARC, in combina- 
tion v/gamma 
Interferon 



15 



ANXI-INFECTIVES 

Prug Namg Manufacturer 
Clindamycin with Upjohn 
Primaquine (Kalamazoo, MI) 



20 



Fluconazole 



Pfizer 

(New York, NY) 



Indication 

PCP 



cryptococcal 
meningitis , 
candidiasis 



Pastille 



25 



Squibb Corp. 



Nystatin Pastille (Princeton, NJ) 



prevention of 

r 

oral candidiasis 



30 



Ornidyl 
Eflornithine 

Pentamidine 
Isethionate (IM 
& IV) 



Merrell Dow 
(Cincinnati, OH) 

LyphoMed 
(Rosemont, IL) 



PCP 



PCP treatment 
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Drtifr Name 
Piritrexim 



Pentamidine 
isethionate for 
inhalation 



1° Spiramycin 



pfeTHifacturer 
Burroughs Wellcome 
(Rsch. Triangle 
Park, NC) 

Fisons Corporation 
(Bedford, MA) 



Rhone-Poulenc 
Pharmaceuticals 
(Princeton, NJ) 



Indication 
PCP treatment 



PCP prophylaxis 



cryptosporidial 
diarrhea 



15 



Intraconazole- 
R51211 



Jans sen Pharm. 
(Piscataway, NJ) 



histoplasmosis; 

cryptococcal 

meningitis 



Trimetrexate 



Warner-Lambert 



PCP 



20 



OTHER 



25 



p rup Name 



Manufacturer 



Recombinant Human Ortho Pharm* Corp. 
Erythropoietin (Raritan, NJ) 



jTirlication 
severe anemia 
assoc. with AZT 
therapy 



30 



Megestrol Acetate Bristol-Myers 

(New York, NY) 



Total Enteral 
Nutrition 



Norwich Eaton 
Pharmaceuticals 
(Norwich, NY) 



treatment of 
anorexia assoc. 
w/AIDS 

diarrhea and 
malabsorpti n 
related to AIDS 
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It will be understood that the scope of 
combinations of the compounds of this invention with 
AIDS antivirals, immunomodulators , anti-inf ectives or 
vaccines is not limited to the list in the above Table, 
5 but includes in principle any combination with any 

pharmaceutical composition useful for the treatment of 
AIDS. 

EXAMPLE 1 

10 R-Mgt»l Additipyi tP Tgtrgigpg 

A. 6-Chloro-3,4-dihydro-3,4-dimethyl-4-pheny^ 

quinagpiipthione . 

A 200 mL 3-neck round bottomed flask fitted 
with a stirring bar and argon inlet was charged with 

15 6-chloro-3-methyl-4-phenyl-2(3H)-quinazolinthione (1 . 00 
g, 3-49 mmol, see Sternbach et al. t J. Org. Chem. 21, 
1007 (1966)) and 70 mL of dry ether. Methylmagnesium 
bromide (2.91 M in ether, 3.6 mL) was added to this 
solution over 1-2 min. at 25 °C. After 1 h the mixture 

20 was poured into 400 mL of ice-cold saturated aqueous 
NH4CI solution and extracted with CH 2 Cl2. The combined 
organic layers were washed with saturated aqueous 
NaHC0 3 solution, brine, and dried (MgSO^.) . Removal of 
the drying agent and solvent left a foam which, upon 

25 trituration with ether/hexane, deposited 849 mg of the 
title compound as a crystalline white solid, mp 
167-168°C. An analytical sample was recrystallized 
from EtOAc/hexane: 

^H-NMR (CDCI3): 5 1.94 (s, 3H), 3.09 (s, 3H), 6.46 (d, 
30 J=2Hz, 1H), 6.68 (d, J=8.5Hz, 1H) , 7.07 (dd, J=2, 
8.5Hz, 1H), 7.30-7.48 (m, 5H), 8.58 (s, 1H). 
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B . 6-Chloro-3 , 4-dihydro-3-methyl-4-phenyl-4-vinyl- 
2(lH~)-qyinazolinthione __ 

In the manner outlined in Part A of this 
Example, a THF solution of vinylmagnesium bromide 
5 (threefold excess) was added to a THF solution of 
6-chloro-3-methyl-4-phenyl-2(3H)-quinazolinthione to 

give the title compound, mp 185-185. 5 °C (CH3CN) . 
l-H-NMR (CDCI3): 5 3.16 (s, 3H), 5.02 (d, J=17Hz, 1H) , 
5.50 (d, J=10.5Hz, 1H), 6.22 (dd, J=10.5, 17Hz, 1H), 
10 6.49 (d, J=2Hz 1H), 6.77 (br d, J=8.5Hz, 1H), 7.15 (dd, 
J=8.5, 2Hz, 1H), 7.30-7.50 (m, 5H) , 8.60-9.00 (br s, 
1H). 

C. 6-Chloro-3 ,4-dihydro-3-methyl-4-ethyl-4-phenyl- 

15 2 ( 1H Vquina*nl inthione 

In the manner outlined in Part A of this 

Example, a solution of ethylmagnesium bromide (3M in 

ether, threefold excess) was added to an ether solution 

of 6-chloro-3-methyl-4-phenyl-2(3H)- 
20 quinazolinthione to give the title compound, mp 

175-176°C. 

^H-NMR (CDCI3): 8 0. 91 (t, J=7Hz, 3H) , 2.22 (m, 1H) , 
2.50 (m, 1H), 3.03 (s, 3H) , 6.50 (d, J=2Hz 1H) , 6.65 
(d, J=8.5Hz, 1H), 7.07 (dd, J=2, 8.5Hz, 1H) ^ 7 . 28-7 . 48 
25 (m, 5H), 8.48 (S, 1H). 

D. 6-Bromo-3 , 4-dihydro-4-ethyl-3-methyl-4-phenyl- 

?< r lH'>-aui Tia7.nl inthione _ 

In the manner outlined in Part A of this 

30 Example, and starting with 2-amino-4-bromobenzo- 

phenone , 6-Br omo-3 , 4-d ihydro-4-ethyl-3-methyl-4- 

MP • 

phenyl-2(lH)quinazolinthione was prepared. 
180-183°C. 
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iH-NMR (CDCI3): 8 0.91 (t, J=7Hz, 3H), 2.19-2.29 (m, 
1H), 2.48-2.55 (m, 1H), 3.02 (s, 3H) , 6.58 (d, J=8.5Hz 
1H), 6.63 (d, J=2Hz, 1H), 7.21 (dd, J=2, 8.5Hz, 1H) , 
7.28-7. 41 (m, 5H) f 8.41 (br s, IE). 

5 

E. 6-Chloro-3 , 4-dihydro-4-ethynyl-3-methyl-4-phenyl- 

2(lH)qyin^zc)linthiQpg 

To a 100 mL round bottomed three-neck flask 
fitted with a stirring bar and an argon inlet was added 

10 6-chloro-3-methyl-4-phenyl-2(3H)- 

quinazolinthione (0.573 g, 2.0 mmol) and dry THF (30 
mL). Sodium acetylide (2.35 g, 8.8 mmol, 18% slurry in 
xylene) was added via syringe at room temperature. The 
reaction was stirred at room temperature for 18 h. The 

15 mixture was poured into ethyl acetate, washed with 

water, brine, dried (^250^), filtered and concentrated 
in vacuo. The crude product was chromatographed on 
silica gel using 207o EtOAc in hexanes as eluant, and 
product cuts were recrystallized from boiling 

20 EtOAc-hexanes to afford the title compound, 160 mg 
white solid after drying at 40°C, 0.05 torr. MP: 
228-229°C. 

1 H-NMR (CDCI3): 8 3.07 (s, 1H), 3.34 (s, 3H) , 6.71 (d, 
J=8.6Hz, 1H), 6.98 (d, j=2.2Hz, 1H), 7.16 (dd, J=1.8, 
25 8.6Hz, 1H), 7.41-7.58 (m, 5H), 8.62 (brs, 1H) . 

F. 3 , 8-Dimethyl-4-phenyl-4-ethyl-6-chlor o-3 , 4- 

dihvdro-2(lH)Quinazolinone 

In a manner according to Part A of this 
30 Example, the title compound was prepared from 

3 ,8-dimethyl-4-phenyl-6-chloro-2(3H)quinazolinone and 
ethyl magnesium bromide in 707o yield. MP: 245-247 °C. 
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l-H-NMR (CDCI3): 5 0.89 (t, J=6 , 3H), 2.20 (s, 3H) , 
2.16-2.30 (m, 1H) , 2.40-2.51 (m, 1H) , 2.64 (s, 3H) , 
6.41 (d, J=2, 1H), 6.69 (broad s, NH, 1H), 6.91 (d, 
J=2, 1H), 7.25-7.31 (m, 2H), 7.34-7.44 (m, 3H) . 

5 

G . 3 , 8-Dimethyl-4-phenyl-4-ethyl-6-chloro-3 , 

4-dihvdro-7^H')atiiT)a7:olinthic )ng _ 

In a manner according to Part A of this 
Example, the title compound was prepared from 
10 3,8-dimethyl-4-phenyl-6-chloro-2(3H)quinazolinthione 

and ethyl magnesium bromide in 75% yield. MP: 
182-183°C (decomp). 

^H-NMR (CDCI3): 8 0.91 (t, J=6, 3H), 2.18-2.29 (m, 
1H), 2.27 (s, 3H), 2.46-2.56 (m, 1H), 3.03 (s, 3H) , 
15 6.38 (d, J=2, 1H), 6.97 (d, J=2, 1H) , 7.29-7.35 (m, 
2H), 7.35-7.43 (m, 3H) , 7.9-8.1 (very broad s, 1H) . 

H . 6-Chloro-3-cyclopropyl-3 , 4-dihydro-4-ethynyl-4- 

phpnvl-2-<"lH')Quin a2olinone : 

20 6-Chloro-4-phenyl-3-cyclopropyl-2(H)-quina- 

zolinone (2.1g, 7.1 mmol, see Example 5, Part A, below) 
was dissolved in 30 mL dry tetrahydrofuran in a 
three-necked flask equipped with magnetic stirrer and 
N 2 inlet. The resulting yellow solution was treated 

25 with 10 mL of an 187. suspension of sodium acetylide 
(ca. 5 equiv.) in xylene /mineral oil at room 
temperature. The resulting mixture was stirred 1.5 hr 
under N 2 during which the yellow color discharged. The 
mixture was decanted under N 2 into a mixture of 50 mL 

30 of 10% aqueous citric acid and 50 mL ethyl acetate. 
The layers were separated and the aqueous layer 
extracted with two more portions of ethyl acetate. The 
combined ethyl acetate extracts were washed with water 



WO 93/04047 



PCT/US92/06576 



- 83 - 

and saturated aqueous NaCl and dried over Na 2 S04. 
Concentrations of the filtered ethyl acetate extract in 
vacuo gave a gummy solid which was stirred with hexane 
to give 1.71g of crude title compound. Chromatography 
5 of the hexane washes on silica gel gave, on elution 
with ethyl acetate: 

hexane (3:1) fractions containing pure title compound 
which was recrystallized from n-butylchloride to give a 
while solid. 
10 MP: 163-165°C 

mass spectrum M+H + 323 (FAB/thioglycerol), 

NMR (CDC1 3 ): 8 0.5 (1H, m), 0.68 (2H, m), 1.09 spectrum 

M+H+ 323 (FAB/thioglycerol), 

NMR (CDCI3): 8 0.5 (m, 1H), 0.68 (m, 2H), 1.09 <m, 1H) , 
15 247 (m, 1H), 2.998 (s, 1H), 6.58 (dd, J=8.73, ilHz, 
1H), 7.078 (d, J=2.26 Hz, IE), 7.123 (dd, J=8.73, 2.26 
Hz, 1H), 7.34 (m, 3H) , 7.6 (broad, 1H) . 

I . 6-Chloro-3-cyclobutyl-3 , 4-dihydro-4-ethynyl-4- 

20 phenyl-2(lg)-quinazolinone 

In the manner outlined for the 3-cyclopropyl 
analogue in Part H of this example, 6-chloro-3-cyclo- 
butyl-2(3H)quinazolinone was reacted with excess sodium 
acetylide in THF. Chromatography of the crude product 
25 on silica gel gave, on elution with 107. ethyl 
acetate/n-butyl chloride, the title compound, MP 
193-195°C. 

NMR (8, CDCI3): 1.49 (m, 1H), 1.61 (m, 1H), 1.77 (m, 
1H), 2.11 (m, 1H), 2.99 (pentuplet, 1H), 3.14 
30 (pentuplet, 1H) , 3.91 (pentuplet, 1H) , 6.70 (d, J=8.54 
Hz, 1H), 6.90 (d, J=2.2 Hz, 1H), 1.076 (q, J=2.2, 8.54, 
1H), 7.39 (m, 3H), 7.62 (d, J=7.8 Hz, 2H) . 
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15 



j . 6-Chloro-3 , 4-dihydro-3-methyl-4-cyclopropyl-4- 
r hpn Y 1-?.(lH>q vW*p1i"thione 



In the method of Part A of this example, a 
solution of cyclopropylmagnesium bromide (freshly 
5 prepared, 1M in THF) was added to a THF solution of 
6-chloro-3-methyl-4-phenyl-2(3H)quinazolinthione . The 

crude product was flash chromatographed on silica gel 
(157. EtOAc in hexane) and an analytical sample of the 
title compound was obtained by recrystallization from 
10 cyclohexane; MP 204-206 e C, dec. 

iH-NMR (CDC1 3 ) 6 0.115-0.132 (m, 2H) , 0.65 (m, 1H), 
0.80 (m, 1H), 1.56 (m, 1H) , 6.27 (d, J=2 Hz, 1H) , 6.63 
(m, 1H), 7.12 (dd, J=2, 8.5 Hz, 1H) , 7.36-7.54 (m, 5H), 
8.28 (br s, 1H) . 



K. 6-Chloro-3,4-dihydro-3,4-diethyl-4-phenyl-2(lH)- 

quinazolinthiong . 

Ethylmagnesium bromide (3M in ether, 3.3 mL) 
was added to a solution of 6-chloro-3-ethyl-4-phenyl- 
20 2(3H)quinazolinthione (1.0 g, 3.3 mmol) in 20 mL of 
THF. After 3h the reaction was worked up as described 
above. Silica gel chromatography and recrystallization 
from EtOAc-hexane afforded the pure title compound, MP 
212-213°C. 

25 1 H NMR (CDCI3) 5 0.90 (t , J=7 Hz, 3H) , 1.06 (t , J=7 Hz, 
3H), 2.20 (m, 1H) , 2.55 (m, 1H) , 3.40-3.68 (m, 2H), 
6.43 (d, J=2 Hz, 1H), 6.66 (d, J=8 Hz, 1H) , 7.07 (dd, 
J=2, 8 Hz, 1H), 7.22-7.50 (m, 5H), 8.56 (br s, 1H) . 



30 
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L. 6-Chloro-3 ,4-dibydro-4-ethynyl-3-isopropyl-4- 

phenvl-2(lH^quinazolinthione 

Step I ; 5-chloro-2-(l-imidazolecarbonylamino)- 

benzophenone 

5 5-Chloro-2-aminobenzophenone (23.2 g, 0.10 

mmol) and carbonyldi imidazole (17.6 g, 0.11 mmol) were 
combined in 100 mL CH2CI2 and the mixture refluxed 
under argon for 4 hours. The initial yellow solution 
deposited a thick, white precipitate. The mixture was 

10 cooled and the solid, 5-chloro-2-(l- 

imidazolecarbonylamino)benzophenone, which was 
collected and washed with CH 2 C1 2 by suction, afforded 
23.2 g (717.), MP: 185-187°C. 

NMR (CDCI3 + 1-2 drops DMS0-d 6 ): 6 2.87 (1H, broad s), 
15 6.71 (1H, d, J=2.44 Hz), 7.01 (1H d, J=1.47 Hz), 7.05 
(1H d, J=1.3 Hz), 7.1 (1H dd, J=2.58, 8.49 Hz), 7.19 
(2H, complex), 7.44 (5H, complex). 

Step II : 6-chloro-4-phenyl-4-hydroxy-3-isopropyl-3,4- 

20 dihvdroqni na2Qline-2(lH)one 

To a suspension of the imidazolylcarbonyl 
intermediate (5 g, 15.4 mmol) in 125 ml tetrahydro- 
furan was added excess (25 mL) isopropylamine and the 
reaction mixture heated to 40°C and stirred under 
25 argon. The resulting clear solution was evaporated in 
vacuo . dissolved in ethyl acetate, washed with 10% 
aqueous citric acid, water, brine, dried over MgS04» . 
filtered, concentrated, and chromatographed using 
EtOAc-Hexane (1:1) to afford a yellow foam 6-chloro-4- 
30 phenyl-4-hydroxy-3-isopropyl-3 ,4-dihydroquinazoline- 
2(lH)one (4.24 g, 86%). 
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Step III : 6-chloro-3-isopropyl-4-phenyl-2(3H)- 

quinazolinthione — 

The hydroxy intermediate (4.86 g, 15.1 mmol) 
was dissolved in toluene (250 mL> , and the mixture was 

5 refluxed for 17 hours under argon to remove the water 
using a Dean Stark trap. The resulting yellow solution 
was concentrated under vacuum to afford crystalline 
tetraene which was triturated with hexane, filtered and 
dried is vacuo (60°C, 0.05 torr) to afford the bright 

1° yellow title compound (3.75 g, 837.) , FAB MS: M+H=299 
m/e. 

NMR (DMSO): 8 1.53 (6H, d; J=7 Hz), 4.28 (1H, m) , 6.64 
(1H, d; J=2.3 Hz), 7.33 (2H, m), 7.70 (5H; complex). 

15 Step IV : 6-Chloro-3,4-dihydro-4-ethynyl-3-isopropyl- 

4-phenvl-? MTnquinazolinthione 

6-chloro-3-isopropyl-4-phenyl-2(3H)-quinazo- 

linthione (1.50 g, 5.02 mmol) suspended in dry THF to 
which (30 mL) sodium acetylide (4.02 g, 15.1 mmol, 187. 

20 slurry in xylene) was added via syringe at -25 °C. 
Upon warming to room temperature over 3 hours, the 
reaction mixture was poured into 107. aqueous citric 
acid and ethyl acetate, washed with water, brine, dried 
(Na 2 S0 4 ), filtered and concentrated i& vacu . 0, - 

25 The crude product was recrystallized from boiling 
EtOAc-hexanes to afford the title compound, a white 
solid 545 mg after drying at 40°C, 0.05 torr. 
MP: 229-230°C. 

^■H-NMR (CDC1 3 ): 5 1.14 (d, J=6.8 Hz, 3H) , 1.60 (d, 
30 J=6.4 Hz, 3H), 3.01 (s, 1H), 3.56 (q, J=6.6 Hz, 1H) , 
6.75 (d, J=8.6 Hz, 1H) , 6.85 (d, J=0.01 Hz, 1H), 7.08 
(dd, J=0.7, 2.3 Hz, 1H), 7.35-7.41 (m, 3H) , 7.68 (dd, 
0.95, 2.25 Hz, 2H), 9.56 (s, 1H) . 



WO 93/04047 



PCT/US92/06S76 



- 87 - 

M. 6-Chloro-3 ,4-dihydro-4-ethyl-3-isopropyl-4-phenyl- 
2 ( 1H ) qu i na z o 1 i n t h i one • 

In the exact manner as outlined above for the 
preparation (Steps I, II/ III) and reacton (Step IV) of 
tetraene 6-chloro-3-isopropyl-4-phenyl-2(3H)- 
quinazolinthione, a solution of ethylmagnesium bromide 
(3M in ether, threefold excess) was added via syringe 
to a THF suspension of the tetraene 6-chloro- 
3-isopropyl-4-phenyl-2(3H)-quinazolinthione at -35°C 
and stirred for 1 hour. The reaction was poured into 
2N EC1 and ethyl acetate, the organic layer was washed * 
with water, brine, dried (Na 2 S04), filtered and 
concentrated in vacuo . The crude product was 
chromatographed on silica gel using 5% i-PrOH-CHCl 3 and 
recrystallized from boiling EtOAc-hexanes to afford the 
title compound, a white solid 183 mg after drying at 
40 P C, 0.05 torr. 
MP: 235-237°C. 

iH-NMR (CDC1 3 ): 8 0.94 (t, J=7.3 Hz, 3H), 1.09 <d, 
J=6.7 Hz, 3H), 1.48 (d, J=6.6, 3H), 2.19 <m, 1H), 3.05 
(q, J=6.8, 1H), 6.35 (d, J=2.4 Hz, 1H) , 6.62 (d, J=8.2 
Hz, 1H), 7.03 (dd, J=2.3, 8.5 Hz, 1H) , 7.28-7.48 (m, 
5H), 8.16 (s, 1H). 

EXAMPL E 2 

Base Catalyzed Addition of Solvent Conjugate Bases to 
3-Alkvl-4 -arvlquinazoline-2-ones (thiones) 



30 
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A. 6-chloro-3 , 4-dihydro-4-nitromethyl-4-Phenyl-2(lH)- 

q^iTiazolinone _ 

A solution of 6-chloro-4-phenyl-3-methyl- 
2(3H)-quinazolinone (1.0 g, 3.7 mmol) in nitromethane 
5 (5 ml) was treated with a catalytic amount of 

N , N , N ' , N 1 -t et ramethylethane-1 , 2-d iamine and refluxed 12 
hours under nitrogen. Cooling the mixture provided 
4-phenyl-4-nitromethyl-6-chloro-3,4-dihydro- 
2(lH)-quinazolinone as a white solid. MP: 240-dec; 
10 299-300'C. 

^■H-NMR (CDCl 3 +DMSO-d 6 ): 5 2.79 (s, 3H) , 5.17 (d, J=10, 
1H), 5.33 (d, J=10, 1H), 6.58 (d, J=l . 5 , 1H), 6.73 (d, 
J=7, 1H), 7.11 (dd, J=1.5, 7, 1H), 7.28 (m, 2H), 7.42 
(m, 3H), 8.6 (br s, 1H) . 

15 

B. 6-Chloro-3,4-dihydro-4-phenyl-4-methylsulf inyl 
mPthvl-3-mp thvl-2(lH>oninazolinone 

In a manner according to Part A of this 
Example , 6-chloro-4-phenyl-4-methylsulf inylmethyl- 

20 3,4-dihydromethyl-2(lH)quinazolinone was prepared from 
6-chloro-4-phenyl-3-methyl-2-(3H)-quinazolinone (1.0 g, 
3.7 mmol) by addition to a solution of sodium hydride 
(0.200 g of a 50% suspension in mineral oil) in dry 
dimethylsulf oxide (5.0 mL) at room temperature. The 

25 mixture was quenched on ice and acetic acid, and the 
semi-solid chloro-4-phenyl-4-methylsulf inylmethyl-3 , 
4-dihydromethyl-2(lH)quinazolinone was extracted with 
EtOAc. The crude product was chromatographed on 
alumina and recrystallized from 2-propanol to afford 

30 6-chloro-3 , 4-dihydromethyl-4-phenyl-4-methylsulf inyl- 
methyl-2(lH)-quinazol inone . 
MP: 299-300°C (dec). 
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l-H-NMR (CDCl 3 +DMS0-d 6 ): 8 2.47 (s, 3H), 2.72 (s, 3H), 
3.73 (d, J=12, 1H), 3.90 (d, J=12, 1H), 6.48 (d, J=1.5, 
1H), 6.73 (d, J=7, 1H), 7.06 (dd, J=1.5, 7, 1H), 7.4 
(m, 5H), 9.31 (br s, 1H) . 

C . 6-Chloro-3 , 4-dihydro-3-methyl-4-nitromethyl-4- 
phgny l- 2(l H)-quinazplinthipne 

A solution of 6-chloro-3-methyl-4-phenyl- 
2(3H)-quinazolinthione (0.8 g, 2.79 mmol) in nitro- 
methane (20 ml) was treated with a catalytic amount of 
N,N,N' ,N*-tetramethylethane-l ,2-diamine and heated at 
reflux for 18 hours under argon. Evaporation of the 
solvent and recrystallization of the solid residue from 
chlorof orm-hexanes afforded the title compound, a white 
15 solid after drying at 40 e C, 0.05 torr . MP: 230-231°C. 
^H-NMR (CDC1 3 ): 6 3.23 (s, 3H) , 5.29 (dd, J=11.5, 
53.5Hz, 2H), 6.62 (d, J=2.2Hz, 1H), 6.75 (d, J=8.5, 
1H), 7.20 (dd, J=2.2, 8.6Hz, 1H) , 7.26-7.52 (m, 5H) , 
8.72 (br s, 1H). 

20 

D . 6-Chloro-3 , 4-dihydro-4-t-butoxycarbonylmethyl-3- 
methy l-4-phenvl-2 ( 1H ) qu inazol int hi one 

To a 500 mL three-neck round bottomed flask 
fitted with a stirring bar, thermometer and an argon 
25 inlet was added diisopropylamine (1.12 g, 11.03 mmol) 
and 30 ml dry THF. The solution was chilled to -10°C 
before adding n-BuLi (4.41 ml, 11.03 mmol of a 2.5 M 
solution in hexane) via syringe over 5 minutes keeping 
the temperature i 0°C. The reaction was chilled to 
-74°C in a dry ice-acetone bath and freshly distilled 
t-butyl acetate (1.28 g, 1.49 ml, 11.03 mmol) was added 
via syringe keeping the temperature i-70°C then stirred 
at -74°C for 1 hour before adding the tetraene. 
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6-Chloro-3-methyl-4-phenyl-2(3H)-quinazo- 
linthione (3.00 g, 10.5 mmol) dissolved in THF (total 
volume=300 ml due to limited solubility) was added over 
30 minutes viil syringe keeping the temperature at 

5 <_ 65 -C, the ice bath was removed, and the reaction was 
warmed to room temperature over 3 hours. The reaction 
mixture was diluted with EtOAc , washed with 10/. citric 
acid, water, brine, dried (Na 2 S0 4 ), filtered and 
concentrated in M to afford 5.04 g of an expanded 

10 foam. Chromatography of this crude product on silica 
gel using 207. ethyl acetate as eluant, 
recrystallization from boiling Et 2 0-hexanes afforded 
2.6 g of the title compound after drying at 40-C. 0.05 
torr. MP: 103-105'C 

15 Ih-NMR (CDC1 3 ): 5 1.38 (br s, 3H>, 3.15 (■. 1H) . 3.29 
(dd, J-13.8. 57.2Hz, 2H). 6.62 (d, J-2.1H.. 1H). 6.70 
(d, J=8.6Hz, 1H), 7.11 (dd, J-2.3. 8.6Hz, 1H) . 
7.29-7.44 (m, 5H) , 8.73 (br s, 1H). 

20 E . 6 _chloro-3,4-dihydro-4-aminomethyl-3-methyl-4- 



r h°n Y i -? QHO anj V? 2Q2 i ^thione 

To a 100 mL round bottomed flask fitted with 
a stirring bar and an argon inlet was added 6-chloro- 
3 4-dihydro-3-methyl-4-nitromethyl-4-phenyl-2(lH)- 

25 q U inazolinthione (1.50 g, 4.78 mmol) and 25 ml THF. 
The reaction mixture was chilled to 0-C. 1.0 M LiAIH 4 
in THF (4.78 ml, 4.78 mmol) was added over 5 minutes 
viA syringe and stirred at 0-C for 1 hour. The 
reaction mixture was quenched into aqueous saturated Na 

30 K tartrate, extracted with EtOAc , washed with water, 
brine, dried (Na 2 S0 4 ), filtered and concentrated in 
vacuo to affored 1.6 g of an expanded foam. MPLC 
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chromatography of this crude product on silica gel 
using ethyl acetate and eiuant, followed by 
recrystallization from boiling EtOAc-hexanes , afforded 
435 mg of the title compound after drying at 60°C, 0.05 

5 torr. 

MP: 184-185°C. 

^•H-NMR (CDC1 3 ): 5 1.19 (br s, 2H), 3.13 (s, 3H), 3.59 
(dd, J=13.7, 61.4Hz, 2H), 6.57 (d, J=2.14Hz, 1H), 6.74 
(d, J=0.85Hz, 1H), 7.12-7.16 (m, 1H) , 7.35-7.46 (m, 
10 5H), 8.72 (br s, 1H) . 

F . 6-Chloro-3 , 4-dihydro-4-f ormamidomethyl-3-methyl-4- 

phenvl-2 (1H ^ qu inazol inthi one __ 

To a 50 mL round bottomed flask fitted with a 

15 stirring bar, reflux condenser and argon inlet was 
added 6-chloro-3 , 4-dihydro-4-aminomethyl-3-methyl-4- 
phenyl-2(lH)quinazolinthione (0.092 g, 0.29 mmol) and 
10 ml ethyl formate. The reaction mixture was heated 
to reflux for 18 hours. The reaction mixture was 

20 stripped to dryness, the residue chromatographed on 
silica gel using 30% hexanes in ethyl acetate as 
eiuant, and the pure fractions were recrystallized from 
boiling EtOAc -hexanes to afford 45 mg of the title 
compound after drying at 60°C, 0.05 torr. MP: 

25 183-185'C. 

^H-NMR (CDCI3): 6 3.16 (d, J=7.3 Hz, 3H), 3.94 (dd, 
9.1, 15.5Hz, 0.5H), 4.08-4.24 (m, 1H) , 4.55 (dd, 7.3,. 
13.9Hz, 0.5H), 6.51 (dd, J=2.2, 38.1Hz, 1H) , 6.90 (d, 
J=8.5Hz, 1H), 7.13-7.21 (m, 1H), 7.39- 

30 7.52 (m, 5H), 8.21 (s, 0.5H), 8.94 (br s, 0.5H), 9.32 
(br s, 0.5H). 
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G. 6-Chloro-3 , 4-dihydro-4-methanesulf onamidomethyl-3- 
m pthvl-4-p>ipTivl-2 (i TT^gni nazol inthiong 

To a 25 mL round bottomed flask with a 
stirring bar and argon inlet was added 6-chloro-3 , 4- 
5 dihydro-4-aminomethyl-3- m ethyl-4-phenyl-2(lH)quinazo- 

linthione (0.070 g, 0.22 mmol), 5 ml methylene 
chloride, methanesulfonic anhydride (0.042 mg, 0.242 
mmol) and finally diisopropylethylamine (31 mg, 0.242 
mmol). The reaction mixture was stirred at room 

l° temperature for 18 hours. The reaction mixture was 
stripped to dryness, the residue chromatographed on 
silica gel using 50% ethyl acetate in hexanes as 
eluant, and the pure fractions were evaporated to a 
glass, dried at 60»C, 0.05 torr to afford 32 mg of the 

15 title compound. MP: glass. 

iH-NMR (CDC1 3 ): 6 2.89 (s, 3H), 3.14 (s, 3H) , 4.04 
(dd, J=2.0, 7.8Hz, 1H), 4.15 (dd, J=5.5, 10.4Hz, 1H) , 
6.57 (d, J=2.2, 1H), 6.84 (br d, 2H) , 7.34-7.48 (m, 
5H), 9.62 (br s, 1H). 

20 

H. 6-Chloro-3 ,4-dihydro-4-(N,N-dimethyl)aminomethyl- 
•3- m pfhvl -4- r bPnvl-2 ( lH>nn i na zql inthipng _ 

To a 100 mL round bottomed flask with a 
stirring bar and an argon inlet was added 6-chloro- 

25 3 , 4-dihydro-4-aminomethyl-3-methyl-4-phenyl-2(lH)- 
quinazolinthione (0.318 g, 1.0 mmol) and 25 ml 
methanol. Small pieces of aluminum foil (0.539 g, 20 
mmol) and mercuric chloride (27.2 mg, 0.1 mmol) were 
added to the solution followed by aqeuous formalin 

30 solution (0.150 g, 0.139 ml, 5 mmol). The reaction 
mixture was stirred at room temperature for 18 hours 
and was quenched into aqueous saturated Na K 
tartrate, extracted with EtOAc, washed with water, 
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brine, dried (Na 2 S04), filtered and concentrated 
in vacuo to give 120 mg of an oil. Chromatography of 
the crude product on silica gel using 15% ethyl acetate 
in hexanes as eluant, recrystallization from boiling 
5 CHCl3-hexanes afforded 70 mg of the title compound 
after drying at 60°C, 0.05 torr. 
MP: 222-223°C. 

^H-NMR (CDC1 3 ): 5 2.17 (s, 6H) , 3.08 (s, 3H) , 3.23 
(dd, J=13.9, 66.2Hz, 2H) , 6.47 (d, J=2.14Hz, 1H), 6.66 
10 (d, J=8.14Hz, 1H), 7.09 (dd, 2.2, 8.5, 1H), 7.29-7.44 
(m, 5H), 8.47 (br s, 1H). 

I. 6-Chloro-3,4-dihydro-4-(2-hydroxyethyl)-3-methy 

4-phenvl-2 ( 1H } qu inazol inth i one 

15 To a 100 mL round bottomed flask with a 

stirring bar and an argon inlet was added 6-chlorq- 
3 , 4-d ihydro-4-t-butyoxycarbonylmethyl-3-methyl-4- 
phenyl-2(lH)quinazolinthione (0.403 g, 1.0 mmol) and 15 
ml dry THF. The reaction mixture was chilled to 0°C 

20 and LiAlH 4 (1 ml, 1 mmol; 1.0 M LAH in THF) was added. 
The reaction mixture was stirred at room temperature 
for 18 hours and was quenched into aqueous saturated Na 
K tartrate, extracted with EtOAc, washed with water, 
brine, dried (Na 2 S04), filtered and concentrated in 

25 vacuo to give 500 mg of an oil. Chromatography of the 
crude products on silica gel using 407» ethyl acetate in 
hexanes as eluant, recrystallization from boiling 
EtOAc-hexanes afforded the title compound, 275 mg after 
drying at 60°C, 0.05 torr. 

30 MP: 195-196°C. 
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3-H-NMR (CDCI3): 5 1.60 (br s, 1H), 2.47-2.57 (m, 1H) , 
2.81-2.85 (m, 1H) , 3.09 (s, 3H) , 3.68-3.81 (m, 2H) , 
6.50 (d, J=2.2Hz, 1H), 6.70 (d, J=8.5Hz, 1H), 7.11 (dd, 
J=2.2, 8.5Hz, 1H), 7.35-7.44 (m, 5H), 8.63 (br s, 1H) . 

5 

J. 6-Chloro-3 ,4-dihydro-4-carboxymethyl-3-methyl-4- 

phenvl-2n Tnguinazolinthione . 

To a 50 mL round bottomed flask with a 
stirring bar and an argon inlet was added 6-chloro- 

10 3 , 4-dihydro-4-t-butyoxycarbonylmethyl-3-methyl-4- 

phenyl-2(lH)quinazolinthione (0.200 g, 0.50 mmol) and 
10 ml methylene chloride. Trif luoroacetic acid (10 ml) 
was added and the reaction mixture was stirred at room 
temperature for 1 hour then stripped to dryness to give 

15 an orange oil. Chromatography of the crude product on 
silica gel using 1/2% acetic acid-ethyl acetate as 
eluant, recrystallization from boiling EtOAc-hexanes 
afforded the title compound, 97 mg, after drying at 
60°C, 0.05 torr. 

20 MP: 262-263°C 

iH-NMR (CDCI3): 6 3.09 (s, 3H), 3.38 (dd, J=10.6, 
25.6Hz, 2H), 6.61 (s, 1H), 6.94-7.03 (m, 2H) , 7.33-7.45 
(m, 5H), 10.6 (br S, 1H) . 

25 EXAMPLE 3 

f>r g :mngM;mg Addition tO TetragPS 

A. 6-Chloro-3 , 4-dihydro-4-allyl-3-methyl-4-phenyl- 

2flH')auin ay.oliiithione _ _ 

30 To a 50 mL round bottomed flask with a 

stirring bar and an argon inlet was added 6-chloro- 
3-methyl-4-phenyl-2(3H)quinazolinthione (0.500 g, 1.74 
mmol) and dry THE (10 mL) . To this stirred solution 
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allyl trimethylsilane (3.99 g, 5.54 ml, 34.9 mmol) was 
added at room temperature. The reaction mixture was 
chilled to 0°C, boron trifluoride etherate (0.741 g, 
5.22 mmol) was added via syringe, bath removed and 

5 stirred at room temperature for 60 hours. The mixture 
was poured into ethyl acetate and saturated aqueous 
sodium bicarbonate. The EtOAc extract was washed with 
brine, dried (Na 2 S04>, filtered and concentrated in 
vacuo . The crude product was chromatographed on E. 

10 Merck 60 silica gel using 20% EtOAc in hexanes as 
eluant. The pure fractions were combined and 
recrystallized from boiling EtOAc-hexanes to afford the 
title compound, 155 mg of a white solid after drying at 
40°C, 0.05 torr. MP: 143-144°C. 

15 ^H-NMR (CDC1 3 ): 8 2.95 (dd, J=7.9, 13.9Hz, 1H), 3.08 
(s, 3H), 3.23 (dd, J=7.9, 13.9Hz, 1H) , 5.11-5.18 (m, 
2H), 5.62-5.78 (m, 1H), 6.53 (d, J=2.06Hz, 1H) , 6.66 
(d, J=8.49Hz, 1H), 7.09 (dd, J=2.5, 11.0Hz, 1H) , 
7.36-7.44 (m, 5H), 8.45 (br s, 1H). 

20 

B . 6-Chloro~3 , 4-dihydro-4-cyano-3-methyl-4-phenyl- 

2(lH % )-quinazolinthione . 

To a 50 mL round bottomed flask with a 
stirring bar and an argon inlet was added 6-chloro-3- 

25 methyl-4-phenyl-2(3H)quinazolinthione (0.666'g, 2.0 
mmol) and dry methylene chloride (15 mL) . Trimethyl- 
silyl cyanide (0.750 g, 7.5 mmol) was added at room 
temperature, the reaction mixture was chilled to 0°C, 
boron trifluoride (492 jil, 4.0 mmol) was added with a 

30 syringe, the bath was removed and the mixture was 

stirred at room temperature for 18 hours. The mixture 
was poured into ethyl acetate and saturated aqueous 
sodium bicarbonate. The EtOAc extract was washed with 
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10 



water, brine, dried (Na 2 S0 4 ), filtered and concentrated 
in vacuo. The crude product was chromatographed on. 
silica gel using 10% EtOAc in hexanes as eluant. The 
product was recrystallized from boiling EtOAc-hexanes 
to afford the title compound, 275 mg of a white solid 
after drying at 60-C. 0.05 torr. MP: 220-221-C. 
1 H -NMR (CDC1 3 ): 6 3.37 (S, 3H>, 6.90 (d, J=8.7Hz, 1H) . 
6.93 (d, J=2.2Hz, 1H), 7.26 (dd, J-2.2. 8.7Hz, 1H) , 
7.47-7.56 (m, 5H) , 9.456 <br s, 1H) . 

C . 6-Chloro-3 , 4-dihydro-4-carboxamido-3-methyl-4- 

r hPTivi-2(lH>nniTia?!oliPthione . ■ 

To a 50 mL round bottomed flask with a 
stirring bar, cold concentrated H 2 S0 4 containing 20% 
I 5 H 2 0 (5.33 mL, 100 mmol H 2 S0 4 + 1.07 ml H 2 0) was added 
to 6-chloro-3 ,4-dihydro-4-cyano-3-methyl-4-phenyl- 
2(lE)quinazolinthione (314 mg, 1 mmol) in an ice bath 
at 0°C. After 1 hour the mixture was quenched into 
vigorously stirring ice water and extracted with 
20 EtOAc. The combined extracts were washed with water, 
brine and dried (Na 2 S0 4 ), filtered, solvent removed in 
vacuo to afford 300 mg residue. Chromatography of the 
crude product on silica gel using 20% EtOAc in hexanes 
as eluant was followed by elution with 10% 2-propanol 
25 in chloroform to solubilize the product which had 
crystallized on the column. The combined cuts were 
recrystallized from boiling EtOAc-hexanes to afford the 
title compound, 71 mg of a white solid after drying at 
60°C, 0.05 torr. MP: 274-275°C 
30 1h-NMR (CDCI3): 6 3.26 (s, 3H), 5.88 (br s, 1H) , 5.96 
(br s, 1H), 6.76 (d, J=8.9Hz, 1H) , 6.87 (d, J=2.2Hz, 
1H), 7.26 (dd, J=2.4, 8.7Hz, 1H) , 7.45-7.46 (m, 5H>, 
8.70 (br s, 1H). 
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EXAMPLE 4 
Acid Catalyzed Cvclization 

6-Chloro-3 , 4-dihydro-4-butyl-3-methyl-4-phenyl-2(lH)- 
5 guinazoli nthione _— 

A. 1- ( 2-amino-4-chloro phenvl >-l-phenvlpent anol 

To a three necked 100 mL round bottomed flask 
with a stirring bar and an argon inlet was added 

10 2-amino-4-chlorobenzophenone (10 g, 43.16 mmol) and dry 
THF (250 mL). This stirred solution was cooled to 
-78 °C and n-butyllithium (34.55 ml, 86.32 mmol) was 
added with a syringe over 5 minutes. The cooling bath 
was removed and the mixture was warmed to 0°C. The 

15 mixture was poured into water and the resulting mixture 
was extracted with EtOAc. The EtOAc extract was washed 
with brine, dried (Na 2 S04), filtered and concentrated 
in vacuo . The crude product was recrystallized from 
boiling EtOAc-hexanes and dried at 20°C, 0.05 torr. 

20 MP: 184-185 e C. 

l-H-NMR (CDC1 3 ): 6 0.875 (t, J=7.2, 3H), 1.00-1.15 (m, 
1H), 1.22-1.26 (m, 2H) , 2.00-2.30 (m, 2H), 3.75 (br s, 
3H), 6.51 (d, J=8.4, 1H) , 7.05 (dd, J=2.5, 11.0, 1H) , 
7.20-7.40 (m, 6H). 

25 

B . l-(Methylaminothiocarbonylamino-4-chloro-phenyl)- 
1-phenvlp entanol _ 

To a 50 mL round bottomed flask with a 
stirring bar, argon inlet, and a reflux condenser was 
30 added l-(2-amino-4-chlorphenyl)-l-phenylpentanol (1.00 
g, 3.4 mmol), dry THF (20 mL), and methyl isothiocyante 
(1.18 mL, 17.25 mmol). This mixture was heated at 
reflux for 48 hours. The solvent and excess methyl 
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isothiocyante were removed is vacua and the residue was 
chromatographed on 100 g of silica gel using 57. 
2-propanol in hexanes as eluant. There was obtained 
1.00 g of l-(methylaminothiocarbonyl- 
5 amino-4-chlorophenyl)-l-phenylpentanol as a white 

solid. 

iB-NMR (CDC1 3 ): 6 0.878 (t, J=7.1Hz, 3H), 1.05- 
1.50 <m. 4H), 2.11-2.40 (m, 2E), 2.73 (d, J=4.61Hz, 
3H), 3.18 (br s, 1H), 5.30 (br s. 1H), 7.20-7.40 (m, 
1° 7H), 7.68 (s, 1H), 7.92 (s, 1H) . 

C. 6-Cbloro-3 ,4-dihydro-4-butyl-3-methyl-4-'phenyl- 

9nH^quina »QHnf-.hione 

To a 50 mL round bottomed flask with a 

I 5 stirring bar was added l-(methylaminothiocarbonyl- 
amino-4-chlorophenyl)-l-phenylpentanol (0.50 g, 1.378 
nimol) and dry CH 2 C1 2 (15.0 mL) . This solution was 
cooled in an ice bath to 0 e C and concentrated H 2 S0 4 
(0.81 mL, 1.50 mmol) was added. After 15 minutes, the 

20 mixture was warmed to 20'C and an additional 0.1 mL of 
concentrated H 2 S0 4 was added. This mixture was stirred 
for 1.75 hours and the solution was diluted with 20 mL 
of saturated NaHC0 3 solution. The mixture was 
extracted with CHC1 3 and the combined extracts were 

25 washed with brine and dried (MgS0 4 ). Filtration, 

removal of the solvent in vacua , and chromatography of 
the residue on 100 g of silica gel using 3.75% 
2-propanol in hexanes as eluant gave 51 mg of 
6-chloro-3 , 4-dihydro-4-propanol-3-methyl-4-phenyl- 

30 2(lH)quinazolinthione as a white solid. An analytical 
sample was prepared by recrystallization from EtOAc- 
hexanes. MP: 189-191°C. 



WO 93/04047 



PCT/US92/06576 



- 99 - 

^H-NME. (CDCI3): 8 0.89 (t, J=7.3, 3H) , 1.15 (m, 1H) , 
1.20-1.45 (m, 3H), 2.18 (m, 1H) , 2.47 (m, 1H), 3.04 (s, 
3H), 6.50 (d, J=2.2Hz, 1H), 6.79 (d, J=8.5Hz, 1H) , 7.05 
(dd, J=2.2, 9.5Hz, 1H), 7.25-7.40 (m, 5H), 9.40 (s, 1H). 

5 

6-Chloro-3 , 4-dihydro-4-propyl-3-methyl-4-phenyl- 

2(J.H>qv|ingLZplipthiong 

Following the procedure of this Example but 
substituting n-propyl magnesium bromide for n-butyl- 
10 lithium in Step A, 6-chloro-3 ,4-dihydro-3-methyl- 
4-phenyl-4-propyl-2(lH)quinazolinthione was obtained. 
MP: 175-176 e C. 

^•H-NMR (CDCI3): 6 0.97 (t, J=6.1Hz, 3H) , 1.21 (m, 1H), 
1.40 (m, 1H), 2.18 (m, 1H) , 2.45 (m, 1H) , 3.05 (s, 3H) , 
15 6.51 (d, J=2.2Hz, 1H), 6.70 (d, J=8.5Hz, 1H) , 7.07 (dd, 
J=2.2, 8.5Hz, 1H), 7.30-7.50 (m, 5H), 8.76 (br s, 1H). 

EXAMPLE 5 

Synthesis of 3 ,4-di-substituted 2(3H)-quinazolinones 
20 via o-aminophenvl ketone imidazoleureas 

A. 6-Chloro-3-cvclopropvl-4-ph envl-2(3H , )quinazolinone 

5-Chloro-2-aminobenzophenone (23.2 g, 0.10 
mmol) and carbonyldi imidazole (17.6 g, 0.11 mmol) were 

25 combined in 100 mL CH2CI2 and the mixture ref luxed 

under N 2 for 4h. The initial yellow solution deposited 
a thick, white precipitate. The mixture was cooled and 
the solid, 5-chloro-2-(l-imidazolecarbonylamino) 
benzophenone , which was collected and washed with 

30 CH 2 C1 2 by suction, yield 23.2 g (71%), MP: 185-187'C. 
^•H-NMR (CDCI3 + 1-2 drops DMS0-d 6 ): 6 2.87 (broad s, 
1H), 6.71 (d, J=2.44Hz, 1H), 7.01 (d, J=1.47Hz, 1H), 
7.05 (d, J=1.3Hz, 1H), 7.1 (dd, J=2.58, 8.49Hz, 1H), 
7.19 (complex, 2H), 7.44 (complex, 5H) . 
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To a solution of the imidazolylcarbonyl 
intermediate (8 g crude, ca. 25 mmol) in CH 2 C1 2 was 
added excess (2.8 mL) cyclopropylamine. The resulting 
clear solution was stirred overnight at room 

5 temperature under N 2 . The beige solid which had. 
separated was collected and washed with methylene 
chloride to give 6-chloro-4-phenyl-4-hydroxy-3- 
C yclopropyl-3,4-dihydroquinazoline-2(lH)one (4.06 g, 
ca. 50%), MP: 262-263° (dec). The hydroxy intermediate 

10 (3.15 g, 10.0 mmol) was suspended in toluene (25 mL) 
and the mixture stirred and refluxed with water 
azeotrope for 4h under N 2 . The resulting yellow 
suspension was cooled and filtered to give the bright 
yellow title compound (2.5 g, ca. 90%), MP: 286-287°C 

15 (dec), 

iH-NMR (CDC1 3 ): 6 0.63 (m, 2H) , 0.97 (m, 2H), 3.21 (m, 
1H), 7.12 (d, JilHz, 1H), 7.5 (complex, broad, 4H), 
7.67 (complex, broad, 3H) . 

20 B . ft _r>,ir,r^- e Y^^,i-vl-4- P h P nv1-7(3H)qilir^ < Olin<?ng 
According to the method of Part A of this 
Example, cyclobutylamine (0.6 mL, 7 mmol) was added to 
a solution of 5-chloro-2-(l-imidazolecarbonylamino) 
benzophenone (1.95 g, 6 mmol) in 10 mL of dry THF under 

25 N 2 . The mixture was heated and stirred 24h at 50°C and 
then 40h at 25°. The mixture was cone, in vacu . 0 and 
the residue stirred with n-butylchloride (35 mL) and 
10% aqueous citric acid (15 mL) to give a white solid 
identified as 6-chloro-4-hydroxy-4-phenyl- 

30 3_ C yclobutyl-3,4-dihydro-2(lH)quinazolinone, MP 

152-154' C (dec). Heating the above intermediate in 
toluene (20 mL) at vigorous reflux with water 
separation in a Dean-Stark trap for four hours gave a 
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bright yellow solution from which the tetraene title 
compound crystallized on cooling, 1.0 g, MP 228-230°C 
(dec). 

5 C. 9-Chloro-10b-cyclopentyl-2,3,4,10b-tetrahydro-6H- 

Q3cazolo( , 3 .2-c')qTiina7-.oliT>-5-one 

The title compound was prepared by a method 
according to Part A of this Example, to give a 
colorless solid: mp 191-193°C, 

10 iH-NMR (CDC1 3 ): 8 1.27-1.35 (m, 1H) , 1.38-1.70 (m, 7H), 
2.20-2.30 (m, 1H), 3.59-3.65 (m, 1H), 3.72-3.78 (m, 
1H), 4.07-4.12 (m, 1H) , 4.18-4.22 (m, 1H), 6.75 (d, J=8 
Hz, 1H), 7.20 (dd, J=8, 2 Hz, 1H), 7.33 (d, J=2 Hz, 
1H), 7.22 (br s, 1H). 

15 

D . 9-Chloro-10b-phenyl-3 ( S )- (propan-2-yl )-2 ,3,6, 10b- 

tetrahvdro -5H-oxazolo-(3.2-C)-auinazolin-5-one 

In a method according to Part A of this 
Example, 326.00 mg (1.00 mmol) of 5-chloro- 

20 2,1-imidazolecarbonylaminobenzophenone and 103.00 mg 
(1.00 mmol) of (S)-valinol were reacted, with 
subsequent heating in anhydrous DMSO at 120°C for 72 
hours, to give 150 mg (427.) title compound as a white 
solid, MP 148-150°C. 

25 ^H-NMR (CDCI3): 8 0.60 (d, J=4 Hz, 3H), 0.96^(d, J=4 
Hz, 3H), 1.15-1.30 (m, 1H) , 3.79 (m, 1H) , 4.12-4.22 (m, 
2H), 6.74 (d, 3=7 Hz, 1H), 7.12 (dd, 1H) , 7.20 (s, 1H), 
7.26-7.39 (m, 3H), 7.52 (d, J=5 Hz, 2H) , 8.19 (broad s, 
1H). 
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9-Chloro-10b-phenyl-3 (R)-(propan-2-yl )-2 ,3,6, 10b- 



In a method according to Part A of this 
Example, 326.00 mg (1.00 mmol) of 5-chloro- 
5 2,1-imidazole-carbonylaminobenzophenone and 103.00 mg 
(1.00 mmol) (R)-valinol were reacted, with subsequent 
heating in anhydrous DMSO at 120»C for 72h, to give 
210.00 mg (607o) of title compound as a white solid, MP 
146-147 e C. 

10 Ih-NMR (CDC1 3 ): 6 0.70 (d, J=4 Hz, 3H) , 0.97 (d, J=4 
Hz 3H), 1.12-1.13 (m, 1H), 3.80 (m, 1H), 4.12-4.27 (m, 
2H) 6.76 (d, J=7 Hz, 1H), 7.12 (dd, 1H) , 7.19 (s, 1H), 
7.25-7.40 (m, 3H) , 7.51 (d, J=5 Hz, 1H), 8.39 (broad S, 
1H). 

15 

F . 9-Chloro-10b-cyclopropyl-2 ,3,6, lOb-tetrahydro- 

W-mr* y.nlo- ( 2 ■ 2=£ 3 -q" ina 7.ol in-5-pne ; 

In a method according to Part A of this 
Example, 300.00 mg (1.04 mmol) (5-chloro- 

20 2 -imidazole-carbonylamino)phenylcyclopropyl ketone and 
63.52 mg (1.04 mmol) ethanolamine were reacted, with 
subsequent heating at 100'C for 18h in anhydrous DMSO, 
to give 180.00 mg (657.) of title compound as a white 
solid, MP 193-194°C. 

25 1 H -NMR (DMS0-d 6 ): 5 0.20-0.50 (m, 4H) , 1.23 (m, 1H) , 

3.50 (q, 1H), 3.79 (q, 1H), 3.89 (m, 1H) , 4.12 (m, 1H), 
6.90 (d, J=8 Hz, 1H), 7.27 (d, 2H), 9.69 (s, 1H). 



30 
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EXAMPLE 6 

Thiorarbonvl to Oxocarbonvl Conversion 

A. 6-Chloro-3 , 4-dihydro-4-propyl-3-methyl-4-phenyl- 

5 2(lH^-auinazolinone 

To a 50 mL round bottomed flask with a 
stirring bar, reflux condenser, and an argon inlet was 
added 6-chloro-3 , 4-dihydro-4-propyl-3-methyl-4- 
phenyl-2(lH)quinazolinthione (165 mg, 0.50 mmol), 

10 dimethoxyethane (20 mL) , water (5.0 mL) , Li OH (119 mg, 
5.00 mmol), and hydrogen peroxide (0.20 mL, of 307. 
aqueous solution). This mixture was heated at reflux 
for 30 minutes. The mixture was diluted with EtOAc and 
the solution was washed with water and brine. Drying 

15 (Na 2 S0 4 ), filtration and removal of the solvent in 
vacuo left an oil. Chromatography of this material on 
50 g of silica gel using 3.5% 2-propanol in chloroform 
as eluant, followed by trituration with hexanes gave 
6-chloro-3 , 4-dihydro-4-propyl-3-methyl-4-phenyl-2(lH.) 

20 quinazolinone as a crystalline solid. MP: 223-225'C. 
l-H-NMR (CDC1 3 ): 6 0.92 (t, J=8.6Hz, 3H) , 1.20 (m, 1H) , 
1.45 (m, 1H), 2.16 (m, 1H), 2.39 (m, 1H) , 2.63 (s, 3H) , 
6.50 (d, J=2.1Hz, 1H), 6.72 (d, J=8.4Hz, 1H) , 7.05 (dd, 
J=2.1, 8.4Hz, 1H), 7.25-7.50 (m, 5H), 9.18 (br s, 1H) . 

25 

6-Chloro-3 , 4-dihydro-4-ethyl-3-methyl-4-phenyl- 

2(lH)-quinazplinpng — _ 

Following the procedure of Part A of this 
Example, but substituting 6-chloro-3 ,4-dihydro-4- 
30 ethyl-3-methyl-4-phenyl-2(lH)quinazolinthione for 

6-chloro-3 , 4-dihydro-4-propyl-3-methyl-4-phenyl-2(lH)- 
quinazolinthione, there was obtained 6-chloro-3,4- 
dihydro-4-ethyl-3-methyl-4-phenyl-2(lH)quinazolinone. 
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MP: 200-202°C. 

iH-NMR (CDCI3): 6 0.91 (t, J=7.0 Ez, 3H), 2.25 (m, 
1H), 2.48 (m, 1H), 2.66 (s, 3H), 6.53 (d, J=2.2 Ez, 
1H), 6.72 (d, J=8.5 Ez, IE), 7.04 (dd, J=2.2 Hz, 8.5, 
5 1H), 7.20-7.50 (m, 5E), 9.32 (br s, IB). 

EXAMPLE 7 
ry ? r.np;nanidine Synthesis 

1° 6-Chloro-2-cyanoimino-3 , 4-dihydro-4-ethyl-3-methyl-4- 
phpnvl-2 f ITHquinazoline 

A. 6-Chloro-3 , 4-dihydro-4-ethyl-3-methyl-2-methyl- 
thin-4-phe Tivl-3(lB>oaiinazoline ■ 

15 To a 10 mL pressure tube with a stirring bar 

was added 6-chloro-3,4-dihydro-4-ethyl-3-methyl-4- 
phenyl-2(lH)quinazoline (463 mg, 1.46 mmol), chloro- 
form (2 mL), and iodomethane (2.0 mL, 32.13 mmol). The 
tube was sealed and the mixture was stirred at 20°C for 

20 3 hours. The mixture was diluted with EtOAc and the 
solution was washed with aqueous NaEC0 3 , and brine. 
Drying (MgS0 4 ) , filtration and removal of the solvent 
in vacuo gave 481 mg of 6-chloro-3 , 4-dihydro- 
4-ethyl-3-methyl-2-methylthio-4-phenyl-3(lE)- 

25 quinazoline as a colorless foam. This material was 
used in Step B without further purification. 

B . 6-Chloro-2-cyanoimino-3 , 4-dihydro-4-ethyl-3- 
TnPthvl-4-phenvl-2Q TT)q 1 ^-nflgoline 

30 To a 50 mL round bottom flask with a stirring 

bar and an argon inlet was added 6-chloro- 
3 , 4-dihydro-4-ethyl-3-methyl-2-methylthio-4-phenyl- 
3(lE)quinazoline (248 mg, 0.75 mmol), lead cyanamide 
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(370 mg, 1.50 mmol), cyanamide (400 mg, 9.51 mmol) and 
dry DMF (5.00 mL) . This well stirred mixture was 
heated at 100°C for 5 days. The cooled reaction 
mixture was filtered and the filtrate was diluted with 

5 EtOAc. This solution was washed with water and brine. 
Drying (Na2S04>, filtration, chromatography on 20 g of 
silica gel using 33% EtOAc in hexanes as eluant, and 
recrystallization from boiling EtOAc-hexanes gave 
6-chloro-2-cyanoimino-3 , 4-dihydro-4-ethyl-3-methyl-4- 

10 phenyl-2(lH)quinazoline as a white solid (51 mg), MP: 
248-249°C. 

^■H-NMR (CDC1 3 ): 5 0.88 (t, J=7.1 Hz, 3H) , 2.25 (m, 
1H), 2.45 (m, 1H), 2.67 (s, 3H), 6.60 (d, J=2.0 Hz, 
1H), 7.08 (d, J=2.0 Hz, 1H), 7.10 (s, 1H) , 7.38 (m, 
15 5H), 9.2 (br s, 1H). 

EXAMPLE 8 
Grienard Additions to Ouinazolines 

6 Chloro-4-cyclopropyl-3-cyclopropylmethyl-4-ethyl- 
20 3.4-dihvdroquinazolin-2(lH')-one 



A. (2-Amino-4-chloroDhenvl)cveloprop vl ketone 

A solution of cyclopropylmagnesium bromide, 
prepared from 2.4 g (0.099 g atom) of magnesium 
turnings and 13,0 g (0.107 mol) of cyclopropyl bromide 
in 100 mL of THF, was stirred at 38°C as a solution of 
5-chloro-anthranilonitrile (3.65 g, 0.0239 mol) in 40 
mL THF was added over 20 min. Stirring was continued 
at 40°C for 2h, following which the reaction mixture 
was cooled in an ice bath and 50 mL of saturated KH4CI 
was added, followed by 100 mL of 2N HC1. The cooling 
bath was removed and stirring was continued at room 
temperature for 2h. The mixture was then brought to pH 
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9 by addition of 20% NaOH and was extracted 3 times 
with ether. The combined organic phases were washed 
with brine and dried over MgS0 4 . Following removal of 
the solvents the oily residue was flash 
5 chromatographed, eluting with 15% EtOAc in hexane, to 
provide 3.0 g (64%) of the title compound as a yellow 
solid, MP 66-68°C. 

lH NMR <CDC1 3 ): 6 1.02 (m, 2H), 1.18 (m, 2H> . 2.57 (a. 
1H), 6.17 (s, 1H), 6.61 (d, J=8.5 Hz, 1H) . 7.22 (dd, 
10 J=2, 8.5 Hz, 1H), 7.92 (d, J=2 Hz, 1H). 

B . ft-rhl oro- ^ -<rvr-lopr onvl munazol 2 n-7 ( lH)-<?ne . 

To a stirred suspension of 150 ag (0.767 
mmol) of the product from Step A in 3 mL of glacial 

15 acetic acid at 0° was added a solution of 75 mg (0.922 
mmol) of potassium cyanate in 0.3 mL of H 2 0 in one 
portion. After stirring for 1 hour at 0 e -5°, the 
reaction mixture was allowed to warm to room 
temperature over a 1 hour period. The reaction mixture 

20 was partitioned between EtOAc and H 2 0, the organic 
layer washed with H 2 0, filtered, washed with brine, 
dried over Na 2 S0 4 , and concentrated to afford. 120 mg of 
a light yellow solid. This material was 
chromatographed on silica gel to give 122 mg of the 

25 title coapound as a solid: 

1H-NMR (CDC1 3 ): 5 1.27 (a, 2H) , 1.57 (a, 2H) , 2.55 (a, 
1H), 7.48 (d, J=8 Hz, 1H) , 7.61 (dd, J=8, 2 Hz, 1H), 
8.10 (d, J=2 Hz, 1H). FAB MS M+H-221, mp=215-217»C. 

30 c . 6-chloro-4-cyclopropyl-l-(4-methoxybenzyl) 
r ^infly.olin -^lH^-one 



To a stirred solution of 75 mg (0.338 mmol) 
of the product from Step B in 6 mL of dry DMF was added 
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17 mg (0.423 mmol) of sodium hydride (60% in mineral 
oil) in one portion. After 20 minutes when gas 
evolution ceased, 50 |xL (0.372 mmol) of 4-methoxy- 
benzylchloride was added in one portion. The reaction 

5 solution was stirred at room temperature for 2.5 hours, 
then heated to 80° under Ar for 4 hours, and allowed to 
stir at room temperature for 2.5 days. The reaction 
mixture was concentrated at reduced pressure and the 
residue partitioned between EtOAc and H 2 0. The organic 

10 layer was washed with water, brine, dried over Na2S04, 
and concentrated to give a residue which was 
chromatographed on silica gel using 1:1 EtOAc-hexane to 
give 73 mg of the title compound. An analytical sample 
was obtained by crystallization from EtOAc-hexane : 

15 ^H-NMR (CDC1 3 ): 8 1.25 (m, 2H) , 1.56 (m, 2H), 2.52 (m, 
1H), 3.76 (s, 3H), 5.40 (s, 2H), 6.83 (d, J=8.7 Hz, 
2H), 7.18 (d, J=8.7 Hz, 2H), 7.21 (d, J=9.2 Hz, 1H) , 
7.53 (dd, J=2.3, 9.2 Hz, 1H), 8.1 (d, J=2.3Hz, IB) . 
FAB MS M+H=341, mp 211-213 °C. 

20 

D . 6-chloro-4-cyclopropyl-3 , 4-dihydro-l-(4-methoxy- 

benzvl >-4-propvlqu inazolin-2 ( lH)-one 

To a 50 °C solution of 400 mg (1.17 mmol) of 
the product from step C in 20 mL of dry THE under N 2 

25 was added 2.35 mL (4.69 mmol) of n-propylmagnesium 
chloride (2.0 M in ether) dropwise over a 5 minute 
period. After stirring for 3 hours at 50°, the 
reaction mixture was heated to reflux for 1 hour, 
cooled to room temperature and 0.15 mL (1.17 mmol) of 

30 trimethylsilylchloride added. The reaction mixture was 
reheated to reflux for 30 minutes and allowed to stand 
at room temperature. The reaction mixture diluted with 
water, extracted with EtOAc and the organic layer 
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washed with brine, dried over Na 2 S0 4 , and the solvents 
stripped under reduced pressure to give 800 mg of a 
residue which was chromatographed on silica gel using 
1:2 EtOAc-hexanes to give 147 mg of the title compound 

5 as a colorless solid: 

iH-NMR (CDC1 3 ): 5 0.15-0.6 (m, 4H) , 0.89 (t, 3=7 Hz, 
3H). 1.1-1.22 (m, 1H), 1.4-1.65 (m, 2H) , 1.80-1.92 (m, 
1H), 3.77 (s, 3H), 4.95-5.12 (m, 2H), 5.32 (s, 1H), 
6.69 (d, J=9 Hz, 1H), 6.83 (d, J=8 Hz, 2H) , 7.05 (dd, 

10 J=9,2 Hz, 1H), 7.14 (d, J=2 Hz, 1H) , 7.17 (d, J=8 Hz, 
2H). 

FAB /MS M+H=385. 

E . 6-chloro-4-cyclopropyl-3-cyclopropylmethyl-3 , 4- 
15 dihydro-l-(4-methoxybenzyl)-4-propylquinazolin- 

2-(im-one 

To a stirred solution of 147 mg (0.382 mmol) 
of the product from step D in 5 mL of dry DMF under N 2 
was added 20 mg (0.496 mmol) of sodium hydride (607. in 

20 mineral oil) in one portion. After stirring for 0.5 
hour, the solution was treated with 56 uL (0.573 mmol) 
of cyclopropylmethylbromide over a 4 minute period and 
allowed to stir at room temperature for 54 hours. The 
mixture was warmed to 50° for 3 hours, and an 

25 additional 10 mg NaH and 56 uL of cyclopropylmethyl- 
bromide were added. After 2 hours, an additional 10 mg 
of NaH and 111 jiL of cyclopropylmethylbromide were 
added and the mixture stirred overnight at 50°. After 
cooling, the reaction mixture was partitioned between 

30 EtOAc and H 2 0. The organic layer was washed with 
brine, dried over Na 2 S0 4 , and the solvents stripped 
under reduced pressure to give 250 mg of a residue 
which was chromatographed on silica gel using 1:4 EtOAc- 
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hexane. The clean fractions were combined to afford 84 
mg (507.) of the title compound as a colorless solid: 
iH-NMR (CDC1 3 ): 5 0.2-0.65 (m, 8H), 0.87 (t, J=7 Hz, 
3H), 0.97-1.45 <m, 5H) , 1.60-1.90 (m, 3H) , 3.43-3.57 
5 (m, 2H), 3.77 (s, 3H), 5.06 (br s, 2H), 6.65 (d, J=9 
Hz, 1H), 6.83 (d, J=8 Hz, 2H) , 7.03 (dd, J=9, 2 Hz, 
1H), 7.17 (d, J=8 Hz, 2H), 7.19 (d, 3=2 Hz, 1H) . 



F . 6-chloro-4-cyclopropyl-3-cyclopropylmethyl-3 , 4- 

10 d ihvdro-4-propvlqu inazol in-2 ( 1H V-one 

To a stirred solution of 77 mg (0.175 mmol) 
of the product from Step E in 0.75 mL of CH 2 C1 2 at 0° 
was added 375 \jlL of trif luoroacetic acid. After 1 hour 
at 0°, the reaction mixture was concentrated under 

15 reduced pressure and the residue partitioned between 
water and ethyl acetate. The organic layer was washed 
with sat. NaHC0 3 , dried over Na 2 S04 and the solvents 
stripped under reduced pressure to give 70 mg of a 
residue which was combined with 6 mg of crude product 

20 from a previous reaction. The material was 

chromatographed on Si0 2 using 1:2 EtOAc -hexane to give 
50 mg of a solid which was triturated with hexane and 
dried at reduced pressure to afford the title compound 
as a colorless solid: mp 197-198°. 

25 ^H-NMR (CDCI3): 6 0.3-0.65 (m, 8H), 0.865 (t', J=6.8 Hz, 
3H), 1.0-1.5 (m, 5H), 1.50-1.90 (m, 5H) , 3.4-3.85 (m, 
4H), 6.57 (br d, J=8 Hz, 1H), 7.12 (br d, J«8 Hz, lh), 
7.15 (d, J=1.2 Hz, 1H), 7.55 (br s, 1H). 
FAB /MS M+H=319. 

30 Anal. Calcd for C 18 H 23 C1N 2 0 C, 67.80; H, 7.27; N, 8.79 
Found C, 67.79; H, 7.21; N, 8.86 
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6-chloro-4 , 4-diethyl-3 , 4-d ihydro-3-methylquin- 



In the manner outlined above the 4,4-diethyl 
compound was prepared : 

5 1 H -NMR (CDC1 3 ): o 0.74 (t, J-7.3 Hz, 6H) , 1.62-1.76 (m, 

2H), 1.95-2.10 (m, 2H), 2.93 (s, 3H), 6.57 (d, J=8.5 

Hz, 1H), 6.99 (d, J=2.2 Hz, 1H) , 7.09 (dd, J=2.2, 8.5 
Hz, 1H), 7.65 (br s, 1H). 
FAB /MS M+H=253, mp 19 6-198 

1° Anal. Calcd 

for C 13 H 17 C1N 2 0 C, 61.78; H, 6.78; N, 11.08 
Found C, 61.84; H. 6.47; N, 10.94 

EXAMPLE 9. 

15 TTriPdei-cr a ftF p»»r.tic>TiR with Qu;inazcUneg 

6-Acetyl-4-ethyl-3 , 4-dihydro-3-methyl-4-phenylquina- 

^iir-?Y15>-one 

To a stirred suspension of 200 mg (0.75 mmol) 

20 of 4-ethyl-3,4-dihydro-3-methyl-4-phenylquina- 

zolin-lH-2-one (obtained using methods of Example 1) in 
3 mL of methylene chloride at 0- under Ar was added 156 

(2.2 mmol) of acetyl chloride, followed by 293 mg 
(2.2 mmol) of aluminum chloride. After stirring at 0° 

25 for lh, the reaction mixture was stirred at room 
temperature for 3.5 h and then poured onto crushed 
ice. Once the ice had melted, the mixture was 
extracted with two portions of ethyl acetate. The 
combined organic layers were washed with water, 10% 

3° Na 2 C0 3 , brine, dried over Na 2 S0 4 and the solvents 

removed to give a residue which contained 1:1 starting 
quinazolinone and the title compound by NMR analysis. 
An analytical sample was obtained by chromatography on 
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silica gel using 98:2 chlorof orm-methanol followed by 
crystallization from ethyl acetate-hexanes . 
NMR (CDCI3): 5 0.79 (t, J=7 Hz, 3E), 2.28-2.38 (m, 
1H), 2.39 (s, 3H), 2.45-2.55 (m, 1H), 2.68 (s, 3E), 
6.71 (d, J=8 Hz, 1H), 7.25-7.30 (m, 2H), 7.38 <t, J=8 
Hz, 2H), 7.43 (d, J=8 Hz, 2H) , 7.69 (dd, J=8,2 Hz, 1H) , 
7.69 (br s, 1H) , FAB MS M+H 309. 



10 



15 



20 



25 



EXAMPL E I Q 

6-Chloro-3 , 4-dihydro-4-ethynyl-3-methyl-4-phenyl-2- 
(lH)quinazolinone 

Step A : 5-chloro-2-(l-imidazolecarbonylamino)benzo- 

phenone 

5-Chloro-2-aminobenzophenone (23.2 g, 0.10 
mmol) and carbonyldi imidazole (17.6 g, 0.11 mmol) were 
combined in 100 mL CH 2 Cl2 and the mixture ref luxed 
under argon for 4 hours. The initial yellow solution 
deposited a thick, white precipitate. The mixture was 
cooled and the solid, 5-chloro-2-(l-imidazolecarbonyl- 
amino)benzophenone, which was collected and washed with 
CH 2 C1 2 by suction, afforded 23.2 g (71%), MP: 185-187 e C. 
NMR (CDCI3 + 1-2 drops DMS0-d 6 ): 8 2.87 (broad s, 1H), 
6.71 (d, J=2.44 Hz, 1H), 7.01 (d, J-1.47 Hz/lH), 7.05 
(d, J=1.3 Hz, 1H), 7.1 (dd, J=2.58, 8.49 Hz, 1H), 7.19 
(complex, 2H), 7.44 (complex, 5H). 



Step B : 6-chlor o-4-phenyl-4-hydroxy-3-methyl-3 , 4- 

dihvdroauinazoline^dH^one 

To a suspension of the imidazolylcarbonyl 
intermediate (17.1 g, 52.5 mmol) in 200 ml 
tetrahydrofuran, excess methyl amine was added over 5 
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hours via gas sparge tube. The reaction mixture was 
stirred overnight under argon. The resulting clear 
solution was evaporated in vacuo > dissolved in ethyl 
acetate, washed with 10% aqueous citric acid, water, 
5 brine, dried over MgS0 4 , filtered, concentrated, and 
was recrystallized from EtOAc-Hexane (1:5) to afford 
the title compound as a white solid. (9.90 g, 69%). 

Step C : ft-rMnro-3 - ^p^hv1-4-T>hpnv1-2(3H)-quinazpline 
10 The hydroxy intermediate (9.90 g, 36.3 mmol) 

was suspended in toluene (350 mL) , and the mixture was 
refluxed for 17 hours under argon to remove the water 
using a Dean Stark trap. The resulting yellow slurry 
was cooled to 0°C, filtered to afford crystalline 
15 tetraene which was dried in vacuo (60«C, 0.05 torr) to 
vie the title compound, a bright yellow solid. (6.60 g, 
67%). FAB/MS; M+H=271 m/e. 

Step D : 6-Chloro-3 , 4-dihydro-4-ethynyl-3-methyl-4- 

20 r hPnvl-2 ( lH)-rm j nazp l inone- . 

6-chloro-3-methyl-4-phenyl-2(3H)-quinazoli- 

none (6.0 g, 22.2 mmol) was suspended in dry THF (200 
ml) to which sodium acetylide (17.74 g, 66.5 mmol, 18% 
slurry in xylene) was added via syringe at -25°C. Upon 

25 warming to room temperature over 3 hours the yellow 
color had discharged. The reaction mixture was poured 
into 10% aqueous citric acid and extracted with ethyl 
acetate, washed with water, brine, dried (MgS0 4 ) , 
filtered and concentrated in vacuo- The crude product 

30 was chromatographed on silica gel using 20% 

EtOAc-hexanes and the pure fractions were combined and 
recrystallized from boiling EtOAC-hexanes (1:8) to 
afford the title compound, a white solid (2.24 g, 40%) 
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after drying at 40°C, 0.05 torr. An additional 400 mg 
in mother liquors were recovered. 

MP: 206-207°C, ^H-NMR (CDC1 3 ): 8 2.91 (s, 3H), 2.99 (s t 
1H), 6.78 (d, J=8.54 Hz, 1H), 6.91 (d, J=2.2 Hz, 1H) , 
7.135 (dd, J=1.95 Hz, 2.44 Hz, 1H), 7.42 (m, 3H) , 7.63 
(m, 2H), 8.93 (broad s, 1H) . FAB /MS; M+H=297 m/e. 

6-Chloro-3,4-dihydro-4-ethynyl-3-isopropyl-4-phenyl- 
2(3LH)qyin&zolinpng 

Step A : 5-chloro-2-(l-imidazolecarbonylamino)benzo- 
phenone was prepared in the exact manner as outlined in 
Example 10, Step A, from 5-chloro-2-aminobenzo- 
phenone and carbonyldiimidazole in CH2C12* 

Step B : 6-chloro-4-phenyl-4-hydroxy-3-isopropyl-3 ,4- 

dihvdroquinazoline-2(lH)one 

To a suspension of the imidazolylcarbonyl 
intermediate (5 g, 15.4 mmol) in 125 ml tetrahydrofuran 
was added excess (25 mL) isopropylamine and the 
reaction mixture was heated to 40°C and stirred under 
argon. The resulting clear solution was evaporated in 
vacuo . dissolved in ethyl acetate, washed with 10% 
aqueous citric acid, water, brine, dried over MgSC^, 
filtered, concentrated, and chromatographed using 
EtOAc-Hexane (1:1) to afford the title compound as a 
yellow foam (4.24 g, 86%). 

Step C : 6-chloro-3-isopropyl-4-phenyl-2(3H)- 

qvin&zpiinQne 

The hydroxy intermediate (4.86 g, 15.1 mmol) 
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10 



was dissolved in toluene (250 dL) , and the mixture was 
refluxed for 17 hours under argon to remove the water 
using a Dean Stark trap. The resulting yellow solution 
was concentrated under vacuum to afford crystalline 
tetraene which was triturated with hexane, filtered and 
dried is vacuo (60-C, 0.05 toor) to affor the bright 
yellow title compound (3.75 g, 837.), FAB /MS ; M + H=299 

NMR* (DMSO) : 6 1.53 (d; 3=7 Hz, 6H), 4.28 (m, 1H) , 6.64 
(d; J=2.3 Hz, 1H), 7.33 (m, 2H), 7.70 (complex, 5H). 

Step D : 6-chloro-3 , 4-dihydro-4-ethynyl-3-isopropyl- 

A-phenvl- ? ( i Tnquinazolinone 

6-chloro-3-isopropyl-4-phenyl-2(3H)-quina- 

15 Z olinone (1.50 g, 5.02 mmol) was suspended in dry THF 
to which (30 mL) sodium acetylide (4.02 g, 15.1 mmol, 
187. slurry in xylene) was added via syringe at -25°C. 
After warming to room temperature over 3 hours, the 
reaction was poured into 107. aqueous citric acid and 

20 ethyl acetate, washed with water, brine, dried 

(Na 2 S0 4 ), filtered and concentrated is y&cjio_. The 
crude product was recrystallized from boiling 
EtOAc-hexanes to afford the title compound, a white 
solid (545 mg) after drying at 40 e C, 0.05 torr. 

25 MP: 229-230°C. 

■"•H-NMR (CDC1 3 ): 5 1.14 (d, J=6.8 Hz, 3H) , 1.60 (d, 
J=6.4 Hz, 3H), 3.01 (s, 1H), 3.56 (q, J=6.6 Hz, 1H) , 
6.75 (d, J=8.6 Hz, 1H), 6.85 (d, J=0.01 Hz, 1H) , 7.08 
(dd, J=0.7, 2.3 Hz, 1H), 7.35-7.41 (m, 3H) , 7.68 (dd, 

30 0.95, 2.25 Hz, 2H) , 9.56 (s, 1H). 
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6-Chloro-3 , 4-dihydro-4-ethyl-3-isopropyl-4-phenyl- 

2 ( 1H ) qu inazol inone 

In the exact manner as outlined above for the 
preparation (Steps A, B, C) and reaction (Step D) of 

5 the tetraene 6-chloro-3-isopropyl-4-phenyl-2(3H)- 

guinazol inone, a solution of ethylmagnesium bromide (3M 
in ether, threefold excess) was added via syringe to a 
THF suspension of the tetraene 6-chloro-3-iso- 
propyl-4-phenyl-2(3H)-quinazolinone at -35°C and 

10 stirred for 1 hour. The reaction was poured into 2N 
HC1 and ethyl acetate, washed with water, brine, dried 
(Na 2 S04), filtered and concentrated in vacuo : The 
crude product was chromatographed on silica gel using 
5%i-Pr0H-CHCl3 and recrystallized from boiling 

15 EtOAc-hexanes to afford the title compound, a white 
solid (183 mg) after drying at 40°C, 0.05 torr. 
MP: 235-237 'C. ^H-NMR (CDC1 3 ): 8 0.94 (t, J=7.3 Ez, 
3H), 1.09 (d, J=6.7 Hz, 3E), 1.48 (d, J=6.6Hz, 1H), 
2.19 (m, 1H), 3.05 (q, J=6.8Hz, 1H), 6.35 (d, J=2.4 Hz, 

20 1H), 6.62 (d, J=8.2 Hz, 1H), 7.03 (dd, J=2.3, 8.5 Hz, 
1H), 7.28-7.48 (m, 5H), 8.16 (s, 1H) . 

EXAMPLE 12 

25 Preparation of 6-Chloro-3 ,4-dihydro-3-ethyl-4-ethynyl- 
4-phenvl-2 ( 1H ) qu in azol inone . . 

Step A : 6-Chloro- 3-ethvl-4-phenvl-2(3H')Quinazolinone 
A mixture of 5.08 g (21.9 mmol) of 2-amino-5- 
30 chlorobenzophenone, 5.2 mL (65.7 mmol) of ethyl 
isocyanate, and 50 mg of Labco in 100 mL of 
acetonitrile was stirred at reflux under argon for 18 
hours, after which time the reaction mixture was 
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10 



charged with an additional 3 mL of ethyl isocyanate 
and 100 mg of Dabco. Reflux was continued for 7 
hours, Concentration of the reaction mixture in YSJaifi 
left an oily solid which was triturated in a small 
volume of hot acetonitrile to afford 2.65 g of the 
title compound (3-ethyl tetraene) as a bright yellow 
solid: 

iH-NMR (CDC1 3 ): 5 1.30 (t, J=7 Hz, 3H), 4.10 (q, J=2, 7 
Hz, 2H), 6.81 (d, J=2 Hz, 1H) , 7.3-7.8 (m, 7H). 

Step B : 6-Chloro-3 , 4-dihydro-3-ethyl-4-ethynyl-4- 

V h f> nvl -2 ( ? TT > aaj n a 7. o 1 i none . 

In the manner described above for the 
reaction with 3-isopropyl tetraene (Step D. Example 
15 ii), sodium acetylide (1.2 g, 4.38 mmol, 18% slurry in 
xylene) was added to a solution of 6-chloro-3-ethyl- 
4-phenyl-2(3H)quinazolinone (0.50 g, 1.75 mmol) in 10 
mL of THF. The crude product obtained from the ethyl 
acetate extraction was chromatographed on silica gel, 
20 elutant 25-30% EtOAc in CHCI3, to afford 170 mg of the 
pure title compound as a white solid, mp 185-187 »C. 
Ifl-NMR (CDCI3): 5 1.12 (t, J=7 Hz. 3H), 2.96 (s, 1H) , 
3.33 (m, 1H), 3.48 (m, 1H), 6.70 (d, J=8.5 Hz, 1H), 
7.00 (d, J=2 Hz, 1H), 7:10 (dd, J=2, 8.5 Hz, 1H) , 
25 7.29-7.45 (m, 3H), 7.59-7.61 (m, 2H) , 8.40 (br s, 1H) . 

EXAMPLE 13 

Preparation of 6-chloro-3 ,4-dihydro-3-methyl-4- 
30 ryrl n proPVl -4-prQPVl -? (ITT^-quinazolinOng 

. -1 _ O A. 



By the methods of Example 8, the title 
compound was obtained . 
mp 197-200°C 
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^-NMRCCDCls): 6 0.20-0.29 (m,lH), 6 0.30-0.38 (m, 1H) , 
0.46-0.61 (m,2H), 0.90 (t, J=7.1Hz, 3H), 1.02-1.30 (m, 
4H), 1.68-1.98 (m, 2H) , 3.10 (s, 3H), 6.58 (br d, 
J=8Hz, IE), 7.08 (d, J=1.0Hz, 1H), 7.12 (br d J=8Hz, 
5 1H), 7.43 (br s, 1H). 

Anal. Calcd for C^H^Cl^O: 

C 64.62 H 6.87 N 10.05 
Found C 64.89 H 6.82 N 9.71 

10 EXAMPLE 14 

(+/-) 6-Chloro-4-cyclopropyl-3-methyl-4-(2-propenyl)-3 , 4 
4-d ihyd rog uinazol in-2 ( lH">-one 

15 Step A : 6-chloro-4-cyclopropyl-3,4-dihydro-l-(4-methy- 
oxvbenzvn-4-(2-propenv l)quinazolin-2(lH)-one 
A solution of 2.0 g (5.87 mmol) of 6-chloro- 
4-cyclopropyl-l-(4-methyoxybenzyl)-quinazolin-2(lH)-one 
in 25 mL of dry THF under Ar was added to 10 mL of a 

20 solution of allylmagnesium bromide (1.0 M in ether) 
dropwise at 0°C. An additional 8 mL of allylmagnesium 
bromide solution was added to the reaction, and the 
solution stirred overnight at RT. The reaction was 
quenched by pouring into ice-cold 1M citric acid. The 

25 resulting mixture was extracted with two portions of 
CHC1 3 the organic layers washed with water, dried over 
MgSO^, treated with activated carbon and solvents 
removed to give 1.8 g of a dark yellow oil which was 
chromatographed on 250 g of fine Si0£ using 95:5 

30 CHCI3 - CH3CN to afford 730 mg of a yellow oil: 
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lH NMR (CDCI3): 8 0.23-0.65(m, 4H) , 1.21-1.32(m, 1H) , 
2.47-2.66(m, 2H) , 3.77(s, 3H) , 4.84(8, 1H) , 5.02(s, 
2H), 5.05-5.20(m, 2H), 5 . 68-5 . 83(m, 1H) , 6.69(d, J=8.8 
Hz.lH), 6.84 (d, J=8.6 Hz, 2H) , 7.057<dd, J=8.8, 2.4 
5 Hz! 1H), 7.165(d, J=8.6 Hz, 2H>, 7.20(d, J=2.2 Hz, 
1H). 

step B : 6-chloro-4-cyclopropyl-3-methyl-3,4-dihydro- 

l_<4-methyoxybenzyl)-4-(2-propenyl)quinazolin- 

10 ?f1Tn-one ■ ■ 

To a 10 mL oven dried round botomed flask 
with a stirring bar and an argon inlet was added sodium 
hydride-oil suspension (12 mg, of a 60% suspension, 
0.30 mmol). The oil was removed with two hexane 

15 washings and the oil free sodium hydride was suspended 
in dry DMF (0.5 mL) . To this suspension was added the 
product from step A (0.07g, 0.182 mmol). This mixture 
was stirred until hydrogen evolution had ceased and 
methyl iodide (0.023 mL, 0.366 mmol) was added with a 

20 syringe. This mixture was stirred for 18h at room 
temperature. The mixture was diluted with EtOAc and 
this solution was washed with water, 10% aqueous citric 
acid and brine. Drying (MgS0 4 ), filtration and removal 
of the solvent in vacuo gave 71 mg of the methylation 

25 product which was used in step C without fufther 
purification. 

Step C: (+/-) 6-chloro-4-cyclopropyl-3-methyl-4-(2- 

r rn r.PTwl>- ? , A-Hihvdroqnina30lin-2(lH)-one 

30 The product from step B (0.071g, 0.179 mmol) 

was dissolved in 2 mL of a 1:1 solution of 
trifluoroacetic acid and methylene chloride. This 
mixture was stirred at room temperature for 2h. The 
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solvents were removed in vacuo and the residue was 
dissolved in EtOAc. This solution was washed with 
saturated aqueous NaHC03 solution and brine. Drying 
(MgS04>, filtration, removal of the solvent in vacuo . 
5 and chromatography on silica gel using 40% EtOAc in 
hexane as eluant gave 28 mg of the title compound as 
white crystals. An analytical sample was prepared by 
recrystallization from EtOAc-hexane . 

10 1h NMR <CDC1 3 ): 5 0.23-0.32 (m, 1 H) ; 0.32-0.43 (m, 1 
H); 0.50-0-66 (m, 2 H); 1.23-1.36 (m, 1 H) ; 2.57 (dd, 
J=5.9,15.6, 1 H); 2.79 (dd, J=7.5,15.6, 1 H); 3.12 (s, 
3 H); 5.02-5.13 (m, 2 H); 5.47-5.62 (m, 1 H); 6.62 (d, 
J=9.3, IE); 7.11-7.14 (m, 2 H); 8.04 (br s, 1 H) . 

15 mp:182-184"C 

(+/-) 6-Chloro-4-cyclopropyl-4-cyclopropylmethyl-3- 
20 yngt hyl- 3,4-d ih ydroq yina2Qj.in-2(XH)-gne 

Step A : 6-Chloro-4-cyclopropyl-4-cyclopropylmethyl-3 , 4- 
4-d ihyd r o- 1- ( 4-methoxybenzyl ) qu inazol in- 2 ( 1H ) - 

fine 

25 6-Chloro-4-cyclopropyl-3 , 4-dihydro-l-(4- 

methoxybenzyl )-4- ( 2-propenyl ) quinazol in-2 ( lH)-one (96 
mg, 0.251 mmol) was dissolved in 5 ml ethyl ether and 2 
ml ether solution of diazomethane was added at 0°C. 
Palladium acetate (1 mg) was added and stirred 
30 vigorously until gas evolution ceases. Diluted with 40 
ml EtOAc and washed with water, brine, dried over MgSC>4 
and solvent removed in vacuo to give an oil (100 mg, 

997e). 
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Step B : 6-Chloro-4-cyclopropyl-4-cyclopropylmethyl-3 , 
4-d ihy d ro-1- ( 4-methoxybenzyl )-3-me thylquina- 

7.nliTi-2(lH , )-one — 

In a manner according to Ex a m ple 14, step B, 
5 the title compound was prepared from 100 mg (0.251 

mmol) of the product from step A to give 110 mg of an 
oil. 



Step C : (+/-) 6-Chloro-4-cyclopropyl-4-cyclopropyl- 
10 methyl-3-methyl-3,4-dihydroquinazolin-2(lH)- 

one — 

In a manner according to Example 14, step C, 
the title compound was prepared from 110 mg (0.251 
mmol) of the product from step B to give 32 mg (44%) of 
15 a solid: 

!h NMR (CDC1 3 ): 8 -0.24-(-)0.18 (m, 1H) ; 0.01-0.09 (m, 
1H); 0.24-0.30 (m, 1H); 0.37-0.54 (m, 4H) ; 0.62-0.73 
(m, 2H); 1.20 -1.29 (m, IE); 1.49 (dd, J=6.2,14.6, 1H); 
1.82 (dd, J=6.0,14.7, 1H); 3.12 (s, 3H) ; 6.58 (d, 
20 J=8.4, 1H); 7.13 (dd, J=2.2,8.4, 1H) ; 7.24 (d, J=2.2, 
1H); 7.44 (br s, 1H). 
mp:155 e C (dec) 



EXAMPLE 16 

25 

(+/_ ) 9-Chloro-10b-cyclopropyl-l ,2,3, lOb-tetrahydro- 
pvrrolon ^-clqu inazolin-SfeH^-one 

Step A : 9-Chloro-10b-cyclopropyl-6-(4-methorybenzyl)- 
30 1,2,3, lOb-tetrahydropyr rolo[l , 2-c]quinazolin- 

5f6H)-one _ 

In a manner according to Example 25, step E, 
the title compound was prepared as the 
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product from 24 mg (0.060 mmol) 6-chloro-4-cyclopropyl- 
4_(3-hydroxypropyl)-l-(4-methoxybenzyl)-3,4-dihydroquin- 

a20lin-2(lH)-one to give 20 mg of an oil. 

5 step B : 9-Chloro-10b-cyclopropyl-l,2,3,10b-tetrahydro- 

pvrrolori.?--c1quil) a7.nlin-5(6H , )-one . 

In a manner according to Example 14, step C, 
the title compound was prepared from 20 mg (0.052 mmol) 
of the product from above to give 7 mg (51%) of a 
10 solid: 

X H NMR (CDC1 3 ): 8 -0.08-0.02 (m, 2H) ; 0.28-0.36 (m, 
1H); 0.40-0.48 (m, 1H); 1.03-1.11 (m, 1H); 2.02-2.09 
(m,lH); 2.13-2.30 (m, 2H) ; 2.46-2.52 (m, 1H) ; 3.64-3.70 
(m, 2H); 6.76 (d, J=8.5, 1H); 6.97 (d, J=2.3, 1H) ; 7.15 
15 (dd, J=2.3,8.5, 1H). 
mp: 271-272 e C 



20 (+/-) l0-Chioro-llb-cyclopropyl-l,llb-dihydro-2H, 
f,H-ri.31ox ? y-itior4.3-r.lQuinazolin-6(7g)-PPe 

Step A : 6-Chloro-4-cyclopropyl-4-(2-hydroxyethyl)-3 , 

U-A ihvdroq n inazolin-2 ( 1H)-Qne 

25 In a manner according to Example 22, step A, 

the title compound was prepared from 6-chloro-4- 
cyclopropyl-4-(2-propenyl)-3,4-dihydroquinazolin-2(lH)- 

' one (130 mg, 0.495 mmol) to give 87 mg of a solid. 

30 Step B : 10-Chloro-llb-cyclopropyl-l,llb-dihydro-2H, 
ftTT-n ■31oxazi no r4. 3-c1qn in^ol3P-6(7P)-One 
In a manner according to Example 74, step C, 
the title compound was prepared from 6-chloro-4- 
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cyclopropyl-4-(2-hydroxyethyl)-3,4-dihydroquinazolin- 
2(lH)-one (87 mg, 0.326 mmol) to give 34 mg (37%). of a 
colorless solid. 

5 1h NMR (CDC1 3 ): 6 0.01-0.14 (m, 2H); 0.43-0.57 (m, 2H) ; 

1.65-1.76 (m, 1H); 2.15 (dt, J-2.2,13.2, 1H); 2.32 (td, 

J=6.1,12, IE); 4.04-4.22 (m, 2E) ; 4.79 (d, J=10, IE); 

5.75 (d, J=10, 1H); 6.66 (d, J=8 .4, IE) ; 6.93 (d, 

J=2.2, IE); 7.16 (dd, J-2.2,8.4, IB). 
10 mp: 264°C (dec) 

EXAMPLE 18 



(+/_) 6-Chloro-4-cyclopropyl-3-methyl-4-(2-thio- 
15 r ^p n pvl>-3 , 4-dihvdr nnnina2Olin-2(lB>-0^e 

Step A : 6-Chloro-4-cyclopropyl-4-(2-thiopheneyl)-3 , 

4-d j hvd r o q y i n* sol in-2 ( IB )-Qne 

In a manner according to Example 14, step A, 

20 the title compound was prepared from 6-chloro- 

4-cyclopropyl-l-(4-methoxybenzyl)quinazolin-2(lE)-one 

(150 mg, 0.440 mmol) and 3-thiopheneylmagnesium bromide 

to give 187 mg of a solid. 

25 step B : 6-Chloro-4-cyclopropyl-l-(4-methoxybenzyl)-3- 
" me thyl-4-(2-thiopheneyl)-3,4-dihydroquinazolin- 

2(lBVone 

In a manner according to Example 14, step B, 
the title compound was prepared from 187 mg (0.440 
30 mmol) of the product from step A to give 80 mg of an 
oil . 
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Step C : (+/-) 6-Chloro-4-cyclopropyl-3-methyl-4-(2- 
thi o phenevl )-3 , 4-d ihvd roquinazol in-2 ( lH)-one 
Ceric ammonium nitrate (400 mg, 0.729 mmol) 
was dissolved in 1.6 ml water and added to the product 

5 from step B. (80 mg, 0.182 mmol) dissolved in 8 ml 
acetonitrile and stirred overnight. Solvent was 
removed, the residue taken up in EtOAc and washed with 
57. NaHC0 3 , water, brine, dried over MgS0 4 , filtered, 
solvent removed in vacuo and chromatographed on silica 

10 gel using 307. EtOAc in hexanes to give an oil which was 
triturated with ether/hexanes to give a solid(5 mg, 9%) : 
*H NMR (CDC1 3 ): 5 0.08-0.19 (m,lH); 0.22-0.32 (m,lH); 
0.50-0.62 (m,lH); 0.67-0.76 (m,lH); 1.68-1.78 (m.lH); 
2.91 (s, 3H); 6.52 (d, J=2.2,1H); 6.65 (d, J=8.5,1H); 

15 7.02 (dd, J=3.5, 5.1H); 7.12 (dd, J=2.2,8.5,1H); 7.28 
(d, J=3.5,1H); 7.38 (d, J=5,1H); 7.81 (br s.lH). 
mp: 216°C (dec) 



20 



EXAMPLE 19 

( + / _ ) 6-Chlor o-4-cyclopropy 1-4- ( 2 , 2-d imethy lpropyl ) - 
3-methvl-3 . 4-d ihvd roquinazol in-2 aH)-one 



Step A : 6-Chloro-4-cyclopropyl-4-(2 , 2-dimethyl- 
25 propyl )-3 ,4-dihydro-l-(4-methoxybeh2yl)quina- 

zolin-2(lH)-one 

In a manner according to Example 14, step A, 
the title compound was prepared from 6-chloro-4- 
cy clop ropy 1-1- ( 4-me thoxybenzyl ) quinazol in-2 ( 1H ) -one 
30 (200 mg, 0.587 mmol) and 2, 2-d imethy lpropylmagnesium 
bromide to give 66 mg of a solid. 
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Step B : 6-Chloro-4-cyclopropyl-4-(2,2-dimethyl- 

p r opyl )-3 , 4-d ihyd r o-l- ( 4-methoxybenzyl )-3- 

inethvlouinazolin- ?- (HQ-one 

In a manner according to Example 14, step B, 
5 the title compound was prepared from 66 mg (0.160 mmol) 
of the product from step A to give 85 mg of an oil. 

Step C : (+/-) 6-Chloro-4-cyclopropyl-4-(2,2-dimethyl- 
propyl )-3-methyl-3 , 4-dihydroquinazolin- 

10 2flHVone . — 

In a manner according to Example 14, step C, 

the title compound was prepared from 85 mg (0.160 mmol) 

of the product from step B to give 12 mg (24%) of a 

colorless solid: 
15 1h NMR (CDC1 3 ): 6 0.33-0.42 (m.lH); 0.54-0.70 (m, 3H); 

0.76 (s, 3H), 1.18-1.30 (m, 1H); 1.59 (d, J=15, 1H); 

1.96 (d, J=15, 1H); 3.06 (s, 3H); 6.54 (d, J=8.5, 1H); 

7.08 (dd, J=2.2,8.5, 1H); 7.13 (d, J=2.2, 1H); 7.75 (br 

s, 1H). 
20 mp: 254°C 

EXAMPLE 20 

(+/-) 6-Chloro-4-cyclopropyl-4-(3-hydroxypropyl)- 

25 ^-methvl-3 - 4-dihvdro quinazolin-2(lH)-one 

Borane/THF (0.479ml, 1.0M solution in THF) 
was added to (+/-) 6-Chloro-4-cyclopropyl-3-methyl-4- 
(2-propenyl)-3,4-dihydroquinazolin-2(lE)-one (50 mg) 
dissolved in 2 ml dry THF at 0*C and stirred for 30 
30 min. Ice bath was removed and reaction stirred 

overnight. Cooled to 0°C and 3 ml 2E NaOH, then 1 ml 
307. hydrogen peroxide was added. The bath was removed 
and stirred for 1 h. Ether was added and was washed 
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with water and brine. The organics were dried over 
MgS04 , filtered, and solvent removed in vacuo to. give 
a solid which was prepped on HPLC using C-18 and 
eluting with acetonitrile/0.1% TFA in water to give a 
5 colorless solid (10 mg, 187.): 

*H NMR (CDC1 3 ): 8 0.19-0.30 (m, 1H) ; 0.32-0.43 (m, 1H) ; 
0.46-0.74 (m, 2H); 1.22-1.48 (m, 3H) ; 1.77-1.90 <m, 
1H); 2.04-2.18 (m, 1H); 3.07 (s, 3E) ; 3.51-3.62 (m, 
10 2H); 6.65 (d, J=8, 1H) ; 7.10-7.14 (m, 2H). 
mp: 219-220°C 

EXAMPLE 21 

I 5 (+/-) 6-Chloro-4-cydopropyl-4-(2-hydroxyethyl)- 

3-me thvl-3 . 4-d i hvd roqu inazo 1 in-2 ( 1H ) -one 

In a manner according to Example 14, step C, 
the title compound was prepared from 60 mg(0.150 mmol) 
6-chloro-4-cyclopropyl-4-(2-hydroxyethyl)-l-(4-methoxybe 

20 nzyl)-3-methyl-3,4-dihydroquinazolin-2(lH)-one to give 
14 mg (34%) of a solid: 

*H NMR (CDCI3): 6 0.22-0.33 (m, 1H) ; 0.36-0.49 (m, 1H); 
0.49-0.77 (m, 2H) ; 1.23-1.35 (m, 1H) ; 1.97-2.09 (m, 
1H); 2.25-2.38 (m, 1H) ; 3.12 (s, 3H) ; 3.42-3.58 (m, 
25 2H); 6.67 (d, J=8, 1H); 7.12-7.17 (m, 2H). ' 
mp: 203-205 °C 

EXAMPLE 22 

30 (+/-) 6-Chloro-4-cyclopropyl-4-(2-metho3cyethyl)- 
3-methvl- 3.4-dihv droquinazo lin-2('lH , )-one 
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step A : 6-Chloro-4-cyclopropyl-4-(2-hydroxyethyl)- 

^- m pthvl-3 , 4^3 i hv<\ roan i na sol in-2 ( lH)-on e . 

6-Chloro-4-cyclopropyl-l-(4-methoxyben2yl)-3- 

methyl-4-(2-propenyl)-3,4-dihydroquina20lin-2(lH)-one(73 

5 0 mg, 1.84 mmol) was dissolved in 45 ml 4:1 

dichloromethane/methanol, cooled to -78'C and treated 
with ozone for 10 min. System was purged with argon, 
then 210 mg (5.52 mmol) of sodium borohydride was added 
as a solid. The reaction was warmed to room temperature 

10 and small portions of sodium borohydride were added 
until gas evolution ceased. The solvent was removed. 
Ill citric acid was added, and was extracted with 
EtOAc. The organic layer was washed with water, brine, 
dried over MgS0 4 , filtered, and the solvent removed in 

15 vacuo to give 627 mg of a foam. 

st eP B : 6-Chloro-4-cyclopropyl-l-(4-methoxybenzyl)- 

4-(2-methoxyethyl)-3-methyl-3 , 4-dihydroquina- 
^•Hn-7nm-one 



20 



In a manner according to Example 14, step B, 
the title compound was prepared from 745 mg (1.18 mmol) 
of the product from step A to give 491 mg of an oil. 

Step C: (+/-) 6-Chloro-4-cyclopropyl-4-(2-methoxy- 
25 ethyl )-3-methyl-3,4-dihydroquinazolin- 

7-rim-one _ ■ 

In a manner according to Example 14, step C, 
the title compound was prepared from 491 mg(1.18 mmol) 
of the product from step B to give 225 mg (657.) of a 

30 colorless solid: 

1 H NMR (CDC1 3 ): 6 0.21-0.33 (m, IH); 0.35-0.45 (m, IH) ; 
0 47-0.66 (m, 2H) ; 1.23-1.34 (m, IH); 2.02-2.14 (m, 
IH); 2.24-2.37 (m, IH); 3.13 (s, 3H) ; 3.24 (s, 3H); 
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3.13-3.32 (m, 2H) ; 6.62 (d, J=9, 1H); 7.12-7.15 (m, 
2H); 7.93 (br s, 1H) . 
mp: 159-16CTC 



(+/_•> 6-Chlor o-4-cvclopropvl-4- ( 2-ethoxvethvl )- 

3- ethvl-3.4-dihvdroauinazolin-2aH)-one: 

10 Step A : 6-Chloro-4-cyclopropyl-4-(2-ethoxyethyl)- 

3-ethyl-l-(4-methoxybenzyl )-3 , 4-dihydroquina- 

zolip-2(lg)-PPg : 

In a manner according to Example 14, step B, 
the title compound was prepared from 6-chloro-4- 
15 cyclopropyl-4-(2-hydroxyethyl)-l-(4-methoxybenzyl)-3 , 

4- dihydroquinazolin-2(lH)-one (248 mg, 0.522 mmol) and 
ethyl iodide (1 ml) to give 100 mg of an oil. 

Step B : 6-Chloro-4-cyclopropyl-4-(2-ethoxyethyl)-3- 

20 ethvl-3 . 4-dihvdroau iTia2olin-2(lH'>-one 

In a manner according to Example 14, step C, 
the title compound was prepared from 6-chloro-4-cyclo- 
propyl-4-(2-ethoxyethyl )-3-ethyl-l-(4-methoxybenzyl )-3 , 
4-dihydroquinazolin-2<lH)-one (100 mg, 0.226 mmol) to 
25 give 25 mg (347.) of a solid: ' 

% NMR (CDC1 3 ): 8 0.43-0.52 (m, 1H); 0.55-0.77 (m, 3H); 
1.11 (t, J=7, 3H); 1.31 (t, J=7, 3H); 1.84-1.96 (m, 
1H); 2.04-2.18 (m, 1H); 3.17-3.26 (m, IE); 3.33 (q, 
J=7, 2H); 3.50 (q, J=7, 2H); 3.59-3.72 (m, 1H); 6.67 
30 (d, J=8.6, 1H); 7.15 (dd, J=2.2,8.5, 1H); 7.25 (d, 
J=2.2, 1H); 8.86 (br s, 1H) . 
mp: 137-138°C 
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FT AMPLE 24 



20 



25 



(+/-) 6-Chloro-4-cyclopropyl-4-cyclopropylmethyl-3,4- 

&.—r\ i hvd ro giH nazolin-2 ( lH)-pne ■ 

Step A : 6-Chloro-4-cyclopropyl-4-(2-propenyl)-3,4- 
dihvdrogyinazol iTi-SdH^-one 



In a manner according to Example 14, step A, 
the title compound was prepared from 6-chloro-4- 
10 C yclopropylquinazolin-2(lH)-one (2.0 g, 9.06 mmol) to 
give 2.2 g of a yellow solid. 

Step B : 6-Chloro-4-cyclopropyl-4-cyclopropylmethyl- 
^ , d-^4hvdTOQiiina7.o1 in-2( m)-on?. 



15 in a manner according to Example 15, step A, 

the title compound was prepared from 300 mg (1.14 mmol) 
of the product from above to give 217 mg (69%) of a 
foam: 

X H NMR (CDC1 3 ): 6 -0.08-0.02 (m, 1H) ; 0.07-0.17 (m, 
IE); 0.28-0.76 (m, 7H); 1.23-1.33 (m.lH); 1.63 (dd, 
J= 6.7, 14.2, 1H); 1.77 (dd, J=6.7,14.2, 1H) ; 5.16 (br 
s, 1H); 6.67 (d, J»8.5, 1H); 7.11 (dd, J-2.3,8.5, 1H) ; 
7.19 (d, J=2.3, 1H); 8.62 (br s, 1H). 
(amorphous solid) 



FY AMPLE 25 

(+/-) 6-Chloro-4-cyclopropyl-4-(3-fluoropropyl)-3,4- 
6-d i hvdroqn j nazol j n=2 < 15 ) -one 
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Step A : 6-Chloro-4-cyclopropyl-4-(3-hydroxypropyl)-l- 
(A-methoxybenzyl)-3 , 4-dihydroquinazolin- 

2(lHVone . 

6-Chlor o-4-cyclopr opy 1-1- ( 4-methoxybenzyl ) -4- 

5 (2-propenyl)-3,4-dihydroquinazolin-2(lH)-one (1.0 g, 
2.61 mmol) was dissolved in 100 ml dry THF and 20.9 ml 
(0.5JJ solution in THF) of 9-BBN was added dropwise. The 
mixture was stirred for 45 min, then cooled in an ice 
bath and 1.5 ml 2fi NaOH and 1.5 ml 307. hydrogen 

10 peroxide were added. The bath was removed and stirred 
for 2 h. Water (30 ml) was added and the mixture was 
extracted with EtOAc. The organic layers were washed 
with water, brine, dried over MgS0 4 , filtered, solvent 
removed in vacuo . and chromatographed on silica gel 

15 using 5% methanol /chloroform to give 905 mg of an oil. 

Step B : 6-Chloro-4-cyclopropyl-4-(3-t-butyldimethyl- 
s i lyloxypropyl ) -1- ( 4-methoxybenzyl ) -3 , 4-d i - 
hvdroauinazolin-2(lH)-one 

20 6-Chloro-4-cyclopropyl-4-(3-hydroxypropyl)-l- 
(4-methoxybenzyl)-3,4-dihydroquinazolin-2(lH)-one (880 
mg, 2.20 mmol), imidazole (598 mg, 8.78 mmol), and 
t-butyldimethylsilyl chloride (662 mg, 4.39 mmol) were 
dissolved in 6 ml dry DMF and stirred under argon for 3 

25 days. The solvent was removed under vacuumf the 

residue was dissolved in EtOAc, washed with 1M citric 
acid, water, brine, dried over MgS04 and solvent 
removed in vacuo to give 819 mg of a foam. 
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Step C : 6-Chloro-4-cyclopropyl-4-(3-t-butyldimethyl- 
silyloxypropyl )-l , 3-d i (4-methoxybenzyl) -3 , 

A-rfihvdrQnninazol jTi-2(lH)-one 

6-Chloro-4-cyclopropyl-4-(3-t-butyldimethyl- 
5 s ii y ioxypropyl)-l-(4-methoxybenzyl)-3,4-dihydroquina- 
zolin-2(lH)-one (400 mg, 0.776 mmol) was dissolved in 3 
ml dry DMF, NaH (67 mg, 1.68 mmol, 60% slurry in oil) 
was added in one portion and stirred vigorously for 30 
min. 4-Methoxybenzyl chloride (0.105 ml, 0.776 mmol) 
10 was added and the mixture was stirred for 2 days. 
Water was added and the mixture was extracted with 
EtOAc . The organic layers were washed with water, 
brine, dried over MgS0 4 , filtered, and the solvent 
removed in vacuo to give 493 mg of an oil. 



15 



Step D : 6-Chloro-4-cyclopropyl-4-(3-hydroxypropyl)-l, 
3-d i ( 4-methoxybenzyl )-3 , 4-dihydroquinazolin- 

?(15-> -one 

6-Chloro-4-cyclopropyl-4-(3-t-butyldimethyl- 

20 8i i y ioxypropyl)-l,3-di(4-methoxybenzyl)-3,4-dihydroquin- 
azolin-2(lH)-one (493 mg, 0.776 mmol) was dissolved in 
6 ml 111 tetrabutylammonium fluoride in THF and stirred 
for 30 min. EtOAc was added , then washed with water, 
brine, dried over MgS0 4 , filtered, the solvent removed 

25 in vacuo , and chromatographed on silica gel 'using 50% 
EtOAc/hexanes to give 243 mg of a clear oil. 

Step E : 6-Chloro-4-cyclopropyl-4-(3-fluoropropyl)-l, 
3_di ( 4-methoxybenzyl )-3 , 4-dihydroquinazolin- 
30 7(im-one 



6-Chloro-4-cyclopropyl-4-(3-hydroxypropyl)-l, 
3-d i ( 4-methoxybenzyl )-3 , 4-d ihydroquinazolin-2 ( lH)-one 
(243 mg, 0.466 mmol) was dissolved in 10 ml methylene 
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chloride, cooled to O'C, and 0.246 ml (1.87 mmol) 
diethylaminosulfur trifluoride was added. The bath was 
removed and stirring continued for 1 h. 10% Sodium 
carbonate was added and the mixture was extracted with 
5 chloroform. The organic layers were washed with water, 
brine, dried over Na 2 S04, filtered, and the solvent 
removed in vacuo to give 523 mg of a foam. 

Step F : 6-Chloro-4-cyclopropyl-4-(3-f luoropropyl)-3 , 

10 4-dihvdroo tiinazolin-2( , lH)-one 

In a manner according to Example 14, step C, 
the title compound was prepared from 240 mg (0.459 
mmol) of 6-chloro-4-cyclopropyl-4-(3-fluoropropyl)-l, 
3 -d i ( 4-me thoxybenzyl ) -3 , 4-d i hyd roqu inazol in-2 ( 1H ) -one 
15 to give 22 mg (177.) of a colorless solid: 

*H NMR (CDC1 3 ): 6 0.31-0.40 (m, 1H); 0.40-0.50 (m, 2E); 
0.54-0.63 (m, 1H); 1.16-1.28 (m, 1H) ; 1.45-1.64 (m, 
1H); 1.70-1.91 (m, 2H) ; 2.02-2.12 (m, 1H) ; 4.43 (dt, 
J=5.7,47, 2H); 5.10 (br s, 1H) ; 6.67 (dd, J=2.2,7, 1H) ; 
20 7.13-7.15 (m, 2H); 8.13 (br s, 1H). 
mp: 169-170°C 

EXAMPLE 26 

25 (+/-) 6-Chloro-3-cyano-4-cyclopropyl-4-cyclopropyl- 
methvl-3 . 4 -dihvdroauinazolin-2(lH)-one 

Step A : 6-Chloro-3-cyano-4-cyclopropyl-4-cyclopropyl- 
methyl-3,4-dihydro-l-(4-methoxybenzyl)quina- 

30 2 oliTi-2(lH)-one . \ 

6-Chloro-4-cyclopropyl-4-cyclopropylmethyl-3, 
4-d ihy dro-1- ( 4-methoxyb enzyl ) qu inazol in-2 ( 1H ) -one (100 
mg, 0.252 mmol) was dissolved in 2 ml dry DMF and 
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10 



treated with 30 mg NaH (60% in oil) under argon for 5 
min. Phenyl cyanate (80 mg, 0.672 mmol. prepared 
according to Synthesis, pp. 150-1, 1980) was added and 
the reaction was stirred for 4 h. Water was added and 
the mixture was extracted with EtOAc. The organic 
layers were washed with 2% NaOH, water, brine, dried 
over MgS0 4 , filtered, the solvent removed in vacuo , 
and chromatographed on silica gel using 5% 
methanol/chloroform to give 71 mg of a foam. 



Step B : 6-Chloro-3-cyano-4-cyclopropyl-4-cyclopr opyl- 

mPt hvl-3 . 4-d i hvd roa n i nazol in-2 f 1H )-one 

In a manner according to Example 18, step C, 
the title compound was prepared from 6-chloro-3-cyano- 
15 4-cyclopropyl-4-cyclopropylmethyl-3 , 4-dihydro-l-(4- 
methoxybenzyl)quinazolin-2(lH)-one (35 mg, 0.083 mmol) 
to give 7 mg (287.) of a solid. 

Ifl NMR (CDC1 3 ): d -0.04-(-)0.01 (m, 1H); 0.34-0.39 (m, 
1H); 0.42-0.51 (m, 4H) ; 0.67-0.73 (m, 1H); 0.73-0.79 
20 (m, 2H); 1.44-1.48 (m, 1H); 1.68 (dd, J=7.6,15.1, 1H) ; 
1.97-2.02 (m, 1H); 6.76 (d, J=8.5, 1H) ; 7.26 (dd, 
J=2.2,8.4, 1H); 7.29 (d, J=2.2, 1H) ; 8.21 (br s, 1H) . 
mp: 172-173°C 

25 EXAMPLE 27 

3,4-dihydro-3-methyl-4,4-dicyclopropyl-6-chloroquina- 
y.nl in-2(lH)one . . ■ 

30 step A : 3,4 dihydro-l-(4-methoxybenzyl)-4 , 4 dicyclo- 

pTnpvl-6-r.hloroa ninazoliT»-?f lH^one 

To a stirred suspension of 500.00 mg(1.47 
mmol) of l-(4-methoxybenzyl)-4-cyclopropyl-6- 
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chloroquinazolin-2(lH) one and 380.00 mg(1.47 mmol) of 
magnesium bromide etherate in 1 ml of ether/3 ml THF 
was added slowly dropwise a solution of 961 mg (6.62 
mmol) of cyclopropyl magnesium bromide in 10 ml ether. 

5 After completion of the addition, the reaction was 

stirred at room temperature for one hour and gradually 
became a clear solution. The reaction was poured into 
50 ml of cold 107. citric acid, and the mixture stirred 
vigorously for 10 min. The suspension was extracted 

10 with 25 ml of ether, and a thick precipitate resulted. 
The bilayer was filtered, and the filtrate 
reseparated. The aqueous layer was extracted with 2 x 
25 ml of ether, and the combined ethereal extracts 
washed with 15 ml water and 15 ml brine. Drying(anh. 

15 mag. sulfate) and concentration gave 400 mg of crude 
product as an orange oil. The oil was purified via 
flash chromatography over silica gel with 12:1 
chloroform/ ethyl acetate to give 202 mg(36%) of title 
compound as a tan crystalline solid, mp: 169-171°C. 

20 1h NMR(CDC1 3 ): 5 0.19 <m,4H), 0.55 (m,4H), 1.11 (m,2H), 
3.78 (s,3H), 5.02(s,2H), 5.40 (s, 1H), 6.71 (d.J = 
6H2.1H), 6.84 (d,J = 5 Hz,2H), 7.05 (dd.lH), 7.10 (d, J 
= 5 Hz, 1H), 7.20 (S.1H). 

25 step B : 3 , 4-dihydro-4,4-dicyclopropyl-6-6hloroquina- 

zolin-2(l H'> one 

A solution of 70.00mg(0.18 mmol) of 3,4-di 
hydrp-l-(4-methoxybenzyl)-4,4-dicyclopropyl-6-chloro- 
quinazolin-2(lH) one in 1ml methylene chloride/1 ml 
30 trif luoroacetic acid was stirred at room temperature in 
a nitrogen atmosphere for 48 hrs. The reaction was 
concentrated in vacuo , and the residue dissolved in 8 
ml of chloroform. The solution was washed with 2x5 
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10 



30 



ml of saturated sodium bicarbonate, 5 ml brine, and was 
dried over anh. sodium sulfate. Concentration in vacuo 
gave 75 mg of a tan foam. The crude foam was purified 
via flash chromatography over silica gel with 3:1 ethyl 
acetate/chloroform to give 30 mg(647.) of pure title 
compound as a white solid, mp: 237-239°C. 
1h NMR(CDC1 3 ): 8 0.39(m,4H), 0.68(m,4H), l.ll(m,2H), 
4.82(br S,1H), 6.64<d, J = 7Hz,lH), 7.15(dd,J = 
2.7HZ.1H), 7.39(s,lH),7.61(br S.1H). 



Step C : 3 , 4-dihydro-l-(4-methoxybenzyl)-3-methyl-4, 
i C V rl opropy l -fi-r.hloromi i nazpljn-2 ( 1H) one 
To a suspension of 8.89 mg(0.37 mmol) of NaH 
in 2 ml anh. DMF was added dropwise a solution of 
15 125.00 mg(0.33 mmol) of 3 ,4-dihydro-l-(4-methoxy- 

benzyl)-4,4-dicyclopropyl-6-chloroquinazolin-2(lH) one 
in 4 ml anh. DMF. The resulting solution was stirred 
at room temp, for 30 min., and was treated dropwise 
with 93.68 mg(0.66 mmol) of methyl iodide. The 
20 solution was stirred for 1 hr., and was poured into 25 
ml cold 10% citric acid. The mixture was extracted 
with 2 x 20 ml ethyl acetate, and the combined extracts 
washed with 2 x 10 ml water, and 10 ml brine. The 
extracts were dried and cone, in vacuo to give a yellow 
25 oil. The crude oil was purified via flash 
chromatography over silica gel with 12:1 
chloroform/ethyl acetate to give 88 mg(707.) title 
compound as a clear glassy solid, mp:129-131°C. 
!h NMR (CDC1 3 ) : 8 0.41 (m,4H), 0.59 (m,4H), 
1.08(m,2H), 3.30 (s,3H), 3.76 (m,3H), 5.02 (s,2E), 6.69 
(d,J = 6 Hz.lH), 7.04 (d, J = 5 Hz.lH), 7.08 (dd,J = 
3,8 Hz.lH), 7.19 (d , J =2 Hz,2H), 7.62 (s.lH). 
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Step D : 3 , 4-dihydro-3-methyl-4 , 4-dicyclopropyl-6- 

chloroquinazolin-2(lH)one — 

In a manner similar to Example 27, step B, 

from 85.00 mg(0.22 mmol) of 3 ,4-dihydro-l-(4-methoxy- 
5 benzyl )-3-methy 1-4 , 4-dicyclopropyl-6-chloroquinazolin- 

2(lH)one and 1 ml methylene chloride/1 ml TFA over 4 

hrs., was obtained 40 mg(677.) of title compound as a 

white crystalline solid, mp: 243-245°C. 

*H NMR(CDC1 3 ): 0.50(m,4H), 0.60(m,4H), 1. 07(m,2H) , 
10 3.25(s,3H), 6.63(d, J = 5 Hz.lH), 7.15<dd,lH), 

7.58(s,lH), 7.86(br s.lH). 

EXAMPLE 28 

15 3 , 4-dihvdr o -^-allvl-4-.cvclOT>rOPVl-4..cvcl0Pr0PYlmethYl- 
6-chloroQu inazolin-2(lH)one _ 

Step A : 3 , 4-dihydro-l-(4-methoxybenzyl)-3-allyl-4- 

cyclopropyl-4-cyclopropymethyl-6-chloroquina- 

20 gnlin-^dH^one _ 

To a stirred suspension of 76.00 mg(3.17 
mmol) of NaH in 8 ml of anhydrous DMF was added a 
solution of 840.00 mg(2.12 mmol) of 3,4-dihydro- 
l_(4_methoxybenzyl)-4-cyclopropyl-4-cyclopropylmethyl-6 

25 chloroquinazolin-2(lH)one in 8 ml anh. DMF.' The 

resulting solution was stirred at room temp, for 30 
min., and was treated dropwise with 712 mg(4.24 mmol) 
of allyl iodide. The resulting solution was stirred at 
room temperature for 18 hrs., and was poured into 40 ml 

30 of cold 10% citric acid. The resulting mixture was 
extracted with 2 x 30 ml of ethyl acetate. The 
combined extracts were washed with 2 x 20 ml of water 
and 20 mL brine, dried(anh. magnesium sulfate) and 
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concentrated in vacuo to give an orange oil. The oil 
was purified via flash chromatography over silica gel 
with 3:1 hexanes/ethyl acetate to give 310 mg(337.) of 
title compound as a clear oil. 

5 1h NMR(CDC1 3 ): 6 0.01 (m.lH), 0.19 (m.lH), 0.39 (m.lH), 
0 46 (m.lH), 0.61 <m, 2H), 0.69 (m.lH), 0.80 (m.lH), 1.30 
(m,3H), 1.65 (dd, J = 4,14 Hz, 1H) , 3.76 (s,3E), 4.06 
(dd, J = 5,15 Hz, 1H), 4.49 (dd, J = 5,15 Hz,lH), 4.96 
(d, J = 16 Hz, 1H), 5.14 (d, J = 7 Hz, 1H) , 5.15 (d, J 

10 = 16 Hz, 1H), 5.27 (d, J = 15 Hz, 1H), 6.09 <m,lH>, 

6.69 (d, J = 8 Hz, 1H), 6.84 (d, J = 7 Hz, 2H) , 7.07 ( 
dd, J = 2,8 Hz, 1H), 7.20 ( d, J = 7 Hz, 1H), 7.45 (s, 
1H). 

15 step B : 3 ,4-dihydro-3-allyl-4-cyclopropyl-4-cyclo- 

r ro ? vlinetbv1-f>-chlor ^qniTiazolin-?riH>one 

In a manner similar to Example 27, step B, 
from 490 mg(1.12 mmol) 3 , 4-dihydro-l-(4-methoxy- 
benzyl)-3-allyl-4-cyclopropyl-4-cyclopropylmethyl-6- 

20 c hloroquinazolin-2(lH)one and 1 ml methylene chloride/1 
ml TFA over 2 hrs . , was obtained 285 mg(827.) of title 
compound as a white crystalline solid, mp:160-162°C. 
1h NMR(CDC1 3 ): 6 0.01(m,lH>, 0.23(m,lH), 0.44(m,lH), 
0.49<m,lH), 0.63(m,2H). 0.67(m,lH), 0.80(m,lH), 

25 1.29(m,3H), 1.60(dd, J = 4,12 Hz, 1H), 3.95(dd, J = 

4,14 Hz, 1H), 4.44(dd, J = 4, 16 Hz, 1H) , 5.13(d, J = 9 
Hz, 1H), 5.26(d,J =15 Hz, 1H) , 6.04(m,lH), 6.62(d, J = 
7 Hz, 1H), 7.12(dd, J = 1,7Hz, 1H) , 7.39(s,lH), 8.21(br 
s, 1H). 

30 
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EXAMPLE 29 

^■^dihvdro-^cvclopropv l-^n-butvn-l-vl^-ft-chloroquin- 
azolin-2(lH)one 

5 

Step A : 3,4-dihydro-l-(4-methoxybenzyl)-4-cyclopropyl-4- 
( 4- ( t r imethyls i lyl )-3-butyn-l-yl )-6-chloroquina- 

2Qlin-2aH)one _ 

To a vigorously stirred suspension of 0.62 
10 g(26.14 mmol) of Mg metal, 5 ml anhydrous THF, and 6-8 
drops 1,1-dibromoethane was added slowly dropwise a 
solution of 3.50 g(21.78 mmol) 1-tr imethyls ily 1-4- 
chloro-l-butyne and 0.82 g<4.36 mmol) 1,1-dibromoethane 
in 25 mL anhydrous THF. The addition rate was adjusted 
15 so that the entire addition took approx. 45 min. After 
completion of the addition, the reaction was stirred 
vigorously at reflux for 2.5 hrs., and was cooled to 
room temp. 

A solution of 1.65 g (4.84 mmol) of 
20 i_(4-methoxybenzyl)-4-cyclopropyl-6-chloroquinazolin- 
2(lH)one and 1.25 g (4.84 mmol) of magnesium bromide 
ether ate in 25 ml anh. THF was seperately prepared, and 
was stirred at room temp, for 15 min. This solution 
was added dropwise to the previously prepared Grignard 
25 reagent solution over 15 min. , and the resulting 
mixture stirred at room temperature for 1 hr. The 
reaction was treated with 30 ml. of cold 10 % citric 
acid solution, and the mixture extracted with 3 x 35 ml 
ether. The combined ethereal extracts were washed with 
30 30 ml water and 30 ml brine, and were dried(anh. 

MgSO^) . Concentration in vacuo gave an oily yellow 
solid. The crude solid was purified via flash 
chromatography over silica gel with 25:1 
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chloroform/ ethyl acetate to give 0.45g(22%) of title 
compound as a It. brown crystalline solid, 
mp: 138-141 °C. 

!h NMR(CDC1 3 ): 8 0.40 (s,9H), 0.31 (m.lH), 0.42 (m,2H), 
5 0.58 (m.lH), 1.20 (m.lH), 1.89 <m,lH>, 2.19-2.28 

(m,2H), 2.39 (q.lH), 3.78 <s,3H>, 5.04 (q,lH), 6.70 
(d,J = 8 Hz, 1H), 6.86 (d.J = 7 Hz.lH), 7.07 (dd,J = 
2,8 Hz.lH), 7.12-7.19 (d,J = 7 Hz,2H, and S,1E). 

10 <;tep B: 3,4-dihydro-l-(4-methoxybenzyl>-4-cyclopropyl- 
A-(?-hiii-vn-l-vi ^-f>-chlQ rnqTiinazo1in-?(lH)Qne • 
To a solution of 53.45 mg(0.92 mmol) of KF in 
42 ml water/2 ml DMF was added a solution of 105.00 
mg ( 0 . 23 mmol )3 , 4-dihydro-l- ( 4-methoxybenzyl )-4-cyclo- 
15 P ropyl-4-(4-trimethylsilyl-3-butyn-l-yl)-6-chloroquinazo 

lin-2(lH)one in 2 ml DMF. The resulting solution was 
stirred at room temp, for 18 hrs., and was treated with 
10 ml 10% citric acid solution. The suspension was 
extracted with 10 ml ethyl acetate, and the extract 

20 washed with 2 x 25 ml water, 5 ml brine, and dried(anh. 
MgS0 4 ). Concentration is vacuo gave a yellow oil, 
which was purified via flash chromatography over silica 
gel (ethyl acetate/chloroform) to give 57 mg(63%) of 
title compound as a clear oil. 

25 1h NMR(CDC1 3 ): 5 0.34 (m,lH), 0.42 (m,2H), 6.54 (m.lH), 
1.18 (m.lH), 2.90 (m.lH , and s.lH), 2.09 (m.lH), 2.12 
(m,lH), 2.26 (m.lE), 3.78 (s.lH), 5.03 (q,2H>, 5.81 (br 
s , 1H), 6.71 (d, J = 8 Hz.lH), 6.87 (d,J = 7 Hz,2H), 
7.08 (dd J = 2,8 Hz, 1H), 7.18 (s.lH, and d,J = 7 Hz, 

30 2H). 



WO 93/04047 



PCT/US92/06576 



- 139 - 

Step C : 3 ,4-dihydro-4-cyclopropyl-4-(3-butyn-l-yl)-6- 

r-hloroaujTiazolin- 2f lH)one 

In a manner similar to Example 27, step B, 
from 55.00 mg<0. 14 mmol) of 3,4-dihydro-l-(4-methoxy- 
5 benzyl)-4-cyclopropyl-4-(3-butyn-l-yl)-6-chloroquina- 
zolin-2(lH)one in 1ml methylene chloride/lml TFA over 
72 hrs., was obtained 22 mg<58%) of title compound as a 
clear glass. 

!h NMR(CDC1 3 ): 6 0.39 (m.lH), 0.46 (m.lH), 0.57 (m.lH), 
10 0.89 (m,lH), 1.20 (m,lH), 1.92 (m,lH), 1.96 <S,1H), 

2.10 <t,lH), 2.23 (q,2H), 5.23 (br S,1H), 6.67 <d,J = 8 
Hz, 1H), 7.12 (m,2H), 8.60 (br s, 1H) . 



15 



EXAMPLE 30 

3 , 4-dihydro-3-methyl-4-cyclopropyl-4-(2-butyn-l-yl)-6- 
chloroauinazolin-2(lH)o ne _ 



Step A : 3,4-dihydro -l-(4-methoxybenzyl)-4-cyclo- 
20 p r opyl-4-(2-butyn-l-yl)-6-chloroquinazolin- 

2flH-)one _ 

To a suspension of 70.10 mg(2.92 mmol) of Mg 
metal in 3 ml anh. ether was added 2-3 mg of HgCl2, 
followed by 89.22 mg(0.75 mmol) of propargyl bromide. 
25 The suspension was heated with vigorous stirring until 
the reaction began, and the remaining 267.68 mg(2.25 
mmol) of propargyl bromide was added rapidly. The 
suspension was again heated, and a vigorous reaction 
began. The suspension was stirred vigorously for 45 
30 min., at which point the reaction was almost homogenous. 

The above prepared Grignard reagent was added 
dropwise to a solution of 250 mg(0.73 mmol) of l-<4- 
methoxybenzyl)-4-cyclopropyl-6-chloroquinazolin-2(lH)one 
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in 10 ml anh. THF. The reaction was stirred at ambient 
temp, for 30 min., and was poured into 25 ml of cold 
107. citric acid solution. The mixture was diluted with 
30 ml of ether, and the layers were separated. The 

5 aqueous layer was extracted with 2 x 25 ml of ether, 
and the combined ethereal extracts washed with 25 ml 
water and 25 ml brine. Drying(anh. MgS0 4 ) and 
concentration in v a cu o gave 400 mg of crude product as 
a yellow oil. The crude oil was purified via flash 

10 chromatography over silica gel with 6:1 

chloroform/ethyl acetate to give 140 mg (56%) of title 
compound as a white crystalline solid, mp: 126-129 C. 
lH NMR(CDC1 3 ): d 0.31 (m.lH), 0.47 (m,2H), 0.57 
(m,lH),1.38 (m.lH). 2.05 (t.lH), 2.73 (t,2H), 3.77 

15 <s,3H), 5.06 (s,2H), 5.92 (s,lH), 6.72 (d,J = 8 Hz, 

1H), 6.84 (d, J = 7Hz, 2H), 7.08 (dd, J = 2, 8 Hz, 1H) , 
7.20 (d, J = 7 Hz,2H), 7.21 (S,1H). 

Step B : 3,4-dihydro -l-(4-methoxybenzyl)-3-methyl-4- 
20 ^ cyc lopropyl-4-<2-butyn-l-yl)-6-chloro- 

T1 i T i a ^oiin-2(lH)one 

In a manner similar to Example 27, step C, 
from 1.30 g(3.41 mmol) of 3 ,4-dihydro-l-(4-methoxy- 
benzyl)-4-cyclopropyl-4-(2-butyn-l-yl)-6-chloroquina- 

25 zolin-2(lH)one, 163.68 mg(3.50 mmol) NaH, and 484.00^ 
mg(3.41 mmol) of methyl iodide was obtained 1.17g(87%) 
of title compound as a white crystalline solid, 
mp:128-129°C 

% NMR(CDC1 3 ): 8 0.15 (m.lH), 0.22 (m.lH), 0.56 (m,2H), 
30 1.26 (m,lH), 1.90 (t,lH), 2.89 (dd, J = 2,16 Hz, 1H), 
2.95 (dd, J = 2,16 Hz, 1H) , 3.26 (s,3H), 3.77 (s,3H), 
5.07 (q,2H), 6.70 (d,J = 8Hz,lH), 6,83 (d,J = 7 Hz, 
1H), 7.09 (dd, J = 2,7Hz, IE). 7.16 (s.lH), 7.18 (d, J 
= 7 Hz, 2H). 
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Step C: 3 , 4-dihydro-3-methyl-4-cyclopropyl-4-(2-butyn- 

l- v l)-6-ch loroauinazolin-2aH)one ; 

In a manner similar to Example 27, step B, 
from 1.00g(2.53 mmol) of 3,4-dihydro-l-(4-methoxy- 

5 benzyl )-3-methyl-4-cyclopropyl-4-(2-butyn-l-yl)-6- 

chloroquinazolin-2(lH)one and 8 ml methylene chloride/8 
ml TFA over 18 hrs. was obtained 0.64g<917.) of the 
title compound as a white solid, mp: 204. 0-205. 5°C. 
X H NMR(CDC1 3 ): 5 0.27 (m,2H), 0.55 (m,2H), .1.26 (m,lH), 

10 1.89 (t.lH), 2.80 (dd, J = 2,17 Hz, 1H) , 2.96 (dd.J = 
2,17 Hz, 1H), 3.70 (s,3H), 6.67 (d, J = 7 Hz, 1H), 7.12 
(S,1H), 7.18 (dd,J = 1,7Hz, 1H), 7.81(br s, 1H) . 

EXAMPL E 31 

15 

3 , 4-dihydro-3-methyl-4-cyclopropyl-4-(2-oxopropan-l- 

vl>-6-chloroquinaz olin-2(lH)one 

A solution of 15.16 mg(0.07 mmol) of red HgO 
in 4.5 ml of 0.75M H2SO4 was heated to 60°C. To the 

20 warm solution was added dropwise a solution of 125.00 
mg(0.46 mmol) of 3,4-dihydro-3-methyl-4-cyclopropyl-4- 
(2-butyn-l-yl)-6-chloroquinazolin-2(lH)one in 4 ml 
THE. A thick white suspension resulted, which quickly 
became a yellow-green solution. The solution was 

25 stirred at 60°C for 30 min., and was cooled' to room 
temp. The reaction was diluted with 15 ml. ether, 
stirred for 5 min., and the layers separated. The 
aqueous layer was extracted with 10 ml ether, and the 
combined ethereal extracts washed with 10 ml water and 

30 10 ml brine. DryingCanh.MgSO^ and concentration in 
vacuo gave an off-white oil/solid. The crude product 
was purified via flash chromatography over silica gel 
with ethyl acetate to give 92 mg(69£) of the title 
compound as a white solid mp:178-179°C. 
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lH NMR(CDC1 3 ): 6 0.29 (m,lH), 0.38 (m.lH), 0.59 (m,2H), 
1.26 (m.lH), 1-98 (s,3H), 2,96 (d J = 14 Hz, 1H) , 3.09 
<s,3H>, 3.13 (d,J = 14 Hz, 1H), 6.70 (d,J = 7 Hz.lH), 
7.06 (S.1H), 7.12 (dd,J = 2,7 Hz.lH), 8.84 (br S.1H). 

5 

TTTAMPT.f^ ?7 AND 33 

3,4-dihydro-3-methyl-4-cyclopropyl-4-(2-(R) and (S)- 

h yrfroxvpror^^-'>-vl> - f> - rhloroq,,ir ' a20lin " 2C1H)<:>Pg 

10 To a solution of 94.00 mg(0.32 mmol) of . 

3 , 4-dihydro-3-methyl-4-cyclopropyl-4-(2-oxopropan-l-yl)- 
6-chloroquinazolin-2(lH)one in 10 ml of absolute EtOH 
was added 60.53 mg(1.60 mmol) of NaBH 4 . After 2 hrs., 
an additional 15.00 mg(0.40 mmol) portion of NaBH 4 was 
15 added, and stirring continued. After 2.5 additional 

hrs., the reaction was partitioned between 15 ml of 0.5 
N HC1/ 15 ml chloroform. The aqueous layer was 
extracted with 10 ml chloroform, and the combined 
extracts washed with 15 ml water and 15 ml brine. 
20 DryingCanh. Na 2 S0 4 ) and concentration is vajmfi gave 95 
mg of a clear oil. Separation of the diastereomeric 
mixture via flash chromatography over silica gel with 
27, methanol /chloroform gave 44 mg(467.) of the higher 
running (R)-alcohol as a white crystalline solid, mp: 

25 198-199*C. 

lH NMR(CDC1 3 ): 5 0.30 (m,lH), 0.42 (m,lH), 0.54 (m.lH), 
0.54 (m.lH), 0.59 (m.lE), 1.18 (d,J = 5 Hz,lH), 1.25. 
(m,lH), 2.00 <dd, J = 5,14 Hz, 1H), 2.07 (dd, 3=5, 
14 Hz, 1H), 3.30 (s,3H), 3.76 (q.lH), 6.69 (d, J = 7 

30 Hz.lH), 7.05 (dd, J = 2,7H2,1H), 7.20 (s.lH), 8.80 (br 
s,lH). Further elution of the column gave 19 mg(20%) 
of the lower running (S)-alcohol as a white solid, mp: 
221.5-223. 0°C. 1 H NMR(CDC1 3 ): 6 0.27 (m,lH), 0.40 
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(m,lH), 0.51 (m,lH), 0.59 (m.lH), 0.90 (d, J = 4 
Hz,3H), 1.27 (m,lH), 1.77 (dd, J = 3,12 Hz, 1H), 2.26 
(dd, J = 5, 14 Hz, 1H), 3.10 (s,3H), 3.70 (m.lH), 6.72 
(d, J = 7 Hz, 1H), 7.02 (s.lH), 7.05 (dd, J = 1,7Hz, 
5 1H), 9.07 (br s, 1H) . 

EXAMPLE 34 

(+/-)-6-Chloro-4-cyclopropyl-3 , 4-dihydro-4-isopropyl- 
10 quina2olin -2(lH')-one 

Step A : (+/-)-6-Chloro-4-cyclopropyl-3 , 4-dihydro-l- 
( 4-methoxy benzyl ) -4- i s op r opyl qu inazol in- 

2(lH>-one _ 

15 To a stirring solution of 0.20 g (0.59 mmol) 

of 6-chloro-4-cyclopropyl-l-(4-methyoxybenzyl>- 
quinazolin-2(lH)-one in 15 ml ether was added 151 mg 
(0.59 mmol) of magnesium bromide etherate. After 30 
min, 0.59 ml (1.76 mmol) of a 2.0 M solution of 

20 isopropyl magnesium chloride in ether was added 

dropwise over 2 min. After 16 hr the reaction was 
quenched with 10% NaHC0 3 and this mixture, after 
stirring for 15 min, was partitioned between H2O and 
EtOAc. The organic layer was washed with brine, dried 

25 over Na 2 S0 4 , concentrated, and the residue " 

chromatographed on silica gel using 1:2 EtOAC:hexane to 
give 95 mg (427.) of the title compound. 
l-H NMR(CDC1 3 ): 8 0.10-0.12 (m, 5H) , 0.83 (d, J=6.59, 
3H), 1.08 (d, J=6.84, 3H), 2.18 (m, 1H) , 3.77 (s, 3H) , 

30 5.02 (br s, 1H), 5.09 (br s, 2H), 6.66 (d, J=8.79, 1H), 
6.84 (d, J=8.54, 2H), 7.14 (d, J=8.30, 2H), 7.16 (dd, 
J=8.21, 2.42, 1H), 7.20 (d, J=2.20, 1H) . 



» 
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step b : (+/-)-6-Chloro-4-cyclopropyl-3,4-dihydro-4- 

i so pr opvJ f ]ii I nazol i n-2 ( lHVone 

In the manner outlined in Example 42, step A, 
the title compound was prepared from (+/-) 6-chloro- 
5 4-cyclopropyl-3 , 4-d ihyd ro-1- ( 4-4-methoxybenzyl )-4- 
(2-propyl)quinazolin-2(lH)-one. 

lH NMR(CDC1 3 ): 5 0.15-1.26 (m, 5H), 0.83 (d, J-6.8, 
3H), 1.08 (d. J-6.8..3H). 2.13-2.23 <m, 1H) , 4.87 (br 
s. IE), 6.65 (d, J=8.49, IE), 7.07 (dd, J=8.46, 2.28, 
10 1H), 7.17 (d, J=2.20, 1H), 9.02 (br s, IE), 
mp: 239-241°C 

EX AMPLE 35 

15 ( + /_)_6-Chloro-4-cyclopropyl-3-methyl-3,4-dihydro-l- 

inPl-hvl^-cyc ln propv lin pthvlaujnazolin^aHKpne : 

To a room temperature stiring solution of 
290.8 mg (1.00 mmol) of 1+/-) 6-Chloro-4-cyclopropyl-4- 
C yclopropylmethyl-3-methyl-3,4-dihydroquinazolin-2(lB)- 

20 one in 8 ml DMF was added 79 mg (2.00 mmol) of 607. NaE 
in oil. After 20 min 568 mg (4.00 mmol) of iodomethane 
was added. After 16 hr the reaction was quenched with 
H 2 0 and solvents were removed invacuo to give a residue 
which was partitioned between 107. NaEC0 3 and EtOAc. 

25 The organic layer was washed with brine, dried over 

Na 2 S04, concentrated and the residue chromatographed on 
silica gel using 1:1.5 EtOAc:hexane to give 250 mg 
(827.) of the title compound as a colorless solid, 
mp: 108-110°C. 

30 !fl NMR (CDC1 3 ): 8 (m.lB), 0.04 (m, IE), 0.20-0.68 (m, 

7B), 1.21 (m. IB), 1.46 (dd, J=9.5, 5.5, IE), 1.80 (dd, 
J=9.5, 5.5. IB), 3.13 (s, 3E), 3.31 (s, 3H) , 6.72 (d. 
j=8.65, IE), 7.20 (dd, j=8.65, 2.44, IB), 7.32(d, 
J=2.42, IE). 
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EXAMPLE 36 

(+/_)-6-Chloro-4-cyclopropyl-3-propargyl-3 , 4-dihydro-4- 
rvr.lopropvlmethvlq uinazolin-2(lH)-one 

5 

Step A : (+/-)-6-Chloro-4-cyclopropyl-3-propargyl-3, 
4-dihydro-l-(4-methoxybenzyl)-4-cyclopropyl- 

methvlqu inazel in-2 ( 1H )-one 

In the manner outlined in Example 35, the 
10 title compound was prepared from <+/-) 6-chloro-4-cyclo- 
propyl-3 ,4-dihydro-l-(4-methoxybenzyl)-4-cyclopropyl- 
methylquinazolin-2(lH)-one . 

!h NMR(CDC1 3 ): 5 (-> 0.40 - (-) 0.15 (m,lH), 0.00-0.86 
(m, 8H), 1.42 (m.lH), 1.57 (ddd, J=174.6, 14.6, 5.9, 
15 2H), 2.18 (t, J=2.4, 1H), 3.74 (s, 3H) , 4.49 (ddd, 
J=98.9, 17.6, 2.4, 2H), 5.07 (dd, J=65.9, 16.3, 2H), 
6.66 (d, J=8.8, 1H), 6.81 (d, J=8.6, 2H) , 7.04 (dd, 
J=8.79, 2.44, 1H), 7.17 (d, J=8.6, 2H> , 7.38 (d, 
J=2.38, 1H). 

20 

Step B : (+/-)-6-Chloro-4-cyclopropyl-3-propargyl-3 , 
4-dihydro-4-cyclopropylmethylquinazolin- 

2(lH)-one . 

In the manner outlined in Example 42, step A, 
25 the title compound was prepared from (+/-)-6-chloro-4- 
cyclopropyl-3-propargyl-3 , 4-dihydro-l-(4-methoxybenzyl>- 
4-cyclopropylmethylquinazolin-2(lH)-one. 
mp: 158-161°C 

l E NMR(CDC1 3 ): 6 0.19-1.83 (m, 12H), 2.19 (s, 1H), 4.22 
30 (dd, J=17.4, 1.47, 1H), 4.58 (dd, J=17.4, 1.47, 1H) , 
6.60 (m, 1H), 7.13-7.41 (m, 3H) . 



WO 93/04047 



PCT/US92/06576 



- 146 - 

EXAMPLE 37 

(+)_6-Chloro-4-cyclopropyl-3-ethyl-3,4-dihydro-4-propyl- 
qu inazol in-2 ( 1H) -one — — 

5 

Step A : (+)-6-Chloro-4-cyclopropyl-3,4-dihydro-l- 

fA-mPtho^benz v n^-propvlquinazolin^agVpne 
To a stirred solution of 0.77 g (2.94 mmol) 
of (+) 6-chloro-4-cyclopropyl-3,4-dihydro-4-propyl- 

10 quina2olin-2(lH)-one, in 10 ml DMF was added 141.2 mg 
(3.53 mmol) of 607. NaH in oil. After 1 hr at room 
temperature 0.44 g (2.94 mmol) of Nal followed by 0.483 
g (3.09 mmol) of 4-methoxybenzyl chloride were added to 
the reaction. After 16 hr the solvent was removed 

15 under reduced presure and the residue was partitioned 
between H 2 0 and EtOAc. The organic layer was washed 
with brine, dried over Na 2 S04 and concentrated to yield 
a residue which was chromatographed on silica gel using 
97:3 CHC1 3 :CH 3 0H to give 1.06 g (947.)- of the title 

20 compound as a colorless solid. 

X H NMR (CDC1 3 ): 8 0.15-0.6 (m, 4H) , 0.89 (t, J=7, 3H) , 
1.1-1.22 (m, 1H), 1.4-1.65 (m, 2H) , 1.80-1.92 (m, 1H) , 
3.77 (s, 3H), 4.95-5.12 (m, 2H) , 5.32 (s, 1H) , 6.69 
(d, J=9, 1H), 6.83 (d, J=8, 2H), 7.05 (dd, J=9, 2, 1H), 
'25 7.14 (d, J=2, 1H), 7.17 (d, J=8, 21 ). 

Step B : (+)-6-Chloro-4-cyclopropyl-3-ethyl-3 , 

4-dihydro-l-(4-methoxybenzyl)-4-propylquina- 

zolin-2(lH)-pne . 

30 In the manner outlined in Example 35, step A, 

the title compound was prepared from (+)-6-Chloro-4- 

cyclopropyl-3 , 4-dihydro-l-( 4-methoxybenzyl )-4-propyl- 

quinazolin-2(lH)-one . 
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NMR(CDC1 3 ): 6 0.30-0.67 <m, 4H), 0.86 (t, J=4.9, 
3H), 1.02-1.29 (m, 4H) , 1.32 (t, J=7.0, 3H) , 1.70-1.82 
(m, IB) 2.54-2.70 (m, 2H) , 3.76 (s, 3H), 5.05 (br s, 
2H), 6.62 <d, J=8.9, 1H), 6.83 (d, J=8.6, 2H) , 7.01 
5 (dd, J=8.8, 2.4, 2H), 7.15 (d, J=8.7, 2H), 7.19 (d, 
J=2.4, 1H). 

Step C : (+)-6-Chloro-4-cyclopropyl-3-ethyl-3 , 
A-djhvdro^-propvla ninazolin^dH^-one 
10 in the manner outlined in Example 42, step A, 

the title compound was prepared from (+)-6-Chloro- 
4-cyclopropyl-3-ethyl-3 , 4-dihydro-l-(4-methoxybenzyl)-4- 
propylquinazolin-2(lH)-one . 

l-H NMR(CDC1 3 ): 8 0.38-0.68 (m, 4H), 0.85 (t, J=6.78, 
15 3H), 0.98-1.90 (m, 10H), 6.59 (d, J=8.24, 1H) , 7.09 (d, 
J*6.96, 1H), 7.15 (d, J=1.83, 1H), 8.21 (br s, 1H). 

EY AMPLE 38 

20 (+/_)-6-Chloro-4-cyclopropyl-3-methyl-3 , 4-dihydro-4- 
i sopronvlniPthvlau i na2Qlin-2 ( lH)-one 

Step A : (+/-)-6-Chloro-4-cyclopropyl-3 , 4-dihydro-l- 
( 4-me thoxybenzy 1 ) -4- i s opr opy lme thyl qu ina- 

25 ttn1in-2(lH>-one 1 

In the manner outlined in Example 34, step A, 
the title compound was prepared from 6-chloro-4- 
cyclopropyl-lr(4-methoxybenzyl)quinazolin-2(lH)-one. 
!h NMR(CDC1 3 ): 5 0.27-0.57 (m, 3H), 0.75 (d, J=6.64, 

30 3H), 0.95 (d, J=6.64, 3H), 1.15-1.27 (m, 2H) , 1.53-1.96 
(m, 3H), 3.77 (s, 3H), 4.93 (br s, 1H), 5.05 (br s, 
2H), 6.68 (d, J=8.79, 1H) , 6.84 (d, J=8.6, 2H) , 7.04 
(dd, J=8.79, 2.34, 1H), 7.14-7.21 (m, 3H). 
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.Step B : (+/-)-6-Chloro-4-cyclopropyl-3-methyl-3 , 

4-dihydro-l-(4-methoxybenzyl>-4-isopropyl- 

tnPthvlquj ri ? 9:nlin-7.aH)-QIie 

In the manner outlined in Example 35, step A, 
5 the title compound was prepared from (+/-)-6-Chloro-4- 
cyclopropyl-3,4-dihydro-l-(4-methoxybenzyl)-4-isopropyl 

methylquinazolin-2(lH)-one . 

% NMR(CPC1 3 ): 5 0.19-0.62 (m, 3H) , 0.63 (d, J-6.37, 
3H), 0.92 (d, J=6.38, 3H) , 1.22-1.94 (m, 5H>, 3.13 (s, 
10 3H), 3.76 (s,3H), 5.08 (m, 2H) , 6.62- (d, J=8.85, 1H) , 

6.83 (d, J-8.71, 2H), 7.01 (dd, J=8.81, 2.41, 1H) , 7.11 
(d, J=2.42, 1H), 7.15 <d, J=8.79, 2H) . 

Step C : (+/-)-6-Chloro-4-cyclopropyl-3-methyl-3, 
15 4_dihydro-4-isopropylmethylquinazolin- 

2flH)-one 

In the manner outlined in Example 42, step A, 
the title compound was prepared from (+/-)-6-Chloro-4- 
cyclopropyl-3-methyl-3 , 4-dihydro-l-(4-methoxybenzyl)-4- 
20 i SO propylmethylquinazolin-2(lH)-one. 
mp: 213-214°C 

!h NMR(CDC1 3 ): 5 0.25-0.71 (tn, 3H), 0.64 (d, J=6.32, 
3H), 0.90 (d, J=6.54, 3H), 1.19-1.94 <m, 5H), 3.07, (s, 
3H), 6.62 (d, J=8.22, 1H), 7.07 (s, 1H) , 7.10 (d, 
25 J=2.25, 1H), 8.39 (br s, 1H) . 

KY AMPLE 39 



(+ /_)_6-Chloro-4-cyclopropyl-3,4-dihydro-4-n-butylquin- 
30 3 7niin-?nH)-one . ■ 



WO 93/04047 



PCT/US92/06576 



- 149 - 

Step A : (+/-)-6-Chloro-4-cyclopropyl-3,4-dihydro-l- 
(4-methoxybenzyl)-4-n-butylquinazolin- 

? (3LH)-pp e 

To a stirring mixture of 126.7 mg (5,21 mmol) 

5 of magnesium turnings in 12 ml of THF was added a 
catalytic amount of n-butyl bromide. Reaction was 
initiated by addition of a catalytic amount of iodine 
and heating. Reaction was maintained at 60°C and the 
remaining n-butyl bromide, 776.3 mg (5.66 mmol), was 

10 added dropwise over 7 min. After 30 min, 250 mg (0.73 
mmol) of 6-chloro-4-cyclopropyl-l-(4-methoxybenzyl) 
quinazolin-2(lH)-one dissolved in 20 ml THF was added 
dropwise over 12 min. After 30 min the reaction was 
quenched with water and extracted into EtOAc . The 

15 organic layer was washed with 10% NaHCOs, brine, dried 
over Na2S04, concentrated and the residue 
chromatographed on silica gel using 1:2 EtOAc:hexane to 
give 120 mg (3870 of the title compound as a colorless 
solid. 

20 1 H NMR (CDC1 3 ): 8 0.28-0.59 (m, 3H) , 0.871 (t, J=7.14, 
3H), 1.07 (m, 8H), 3.77 (s, 3H), 4.79 (br s, 1H), 5.04 
(br s, 2H), 6.69 (d, J=8.6, 1H), 6.84 (d, J-8.54, 2H), 
7.04 (dd, J=9.28, 2.44, 1H), 7.15 (d, J=1.84, 2H), 7.18 
(s, 1H). 

25 

Step B : (+/-)-6-Chloro-4-cyclopropyl-3 , 4-dihydro- 

4-n-butvlguinazolin-2aH)-one 

In the manner outlined in Example 42, step A, 
the title compound was prepared from (+/-)-6-Chloro-4- 
30 cyclopropyl-3 , 4-dihydro-l-(4-methoxybenzyl)-4-n-butyl- 
quinazolin-2(lH)-one . 
mp:136-138°C 
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10 



1 H NMR(CDC1 3 ): 6 0.29-1.95 <». 11H) . 0.85 (t, J=7.03, 
3H) 5.07 (br s, 1H). 6.67 (d, J-8.3. 1H). 7.08 (d, 
J=2.20. 1H), 7.12 <dd. J=4.12, 2.23, 1H) , 8.69 (br 8, 
1H). 

FYAMPLE 40 

(+) -6-Chloro-4-cyclopropyl-3-methyl-3 , 4-dihydro-4-n- 

pTopvlauinazolir -7('lH')-one " 

Si . ep a : (+)-6-Chloro-4-cyclopropyl-3-methyl-3 , 

4_dihydro-l-(4-methoxybenzyl)-4-n-propylquina- 

,Aii n -?nH)-one 

In the manner outlined in Example 35, step A, 
15 the title compound was prepared from (+)-6-Chloro-4- 
cyclopropyl-3,4-dihydro-l-(4-methoxybenzyl)-4-propyl- 

quinazolin-2(lH)-one. 

lH NMR(CDC1 3 ): 8 0.06-0.60 (m, 4H), 0.91 (t, J=7.32, 
3H), 1.08-2.06 (m, 5H), 3.14 (s, 3H) . 3.77 (s, 3H) , 
20 4 95-5.13 (m, 2H> . 6.64 (d.J-8.92, 1H) , 6.83 (d, 

J-8.60, 2H), 7.03 (dd, J=8.79, 2.33, IH) , 7.04-7.19 («. 
3H). 

step B : (+)-6-Chloro-4-cyclopropyl-3-methyl-3 , 
25 " ~" l-A i hvd r o - 4-Ti-propv3 mi i nazolin-2 ( lH)-one 

In the manner outlined in Example 42, step A, 
the title compound was prepared from (+)-6-Chloro-4- 
cyclopropyl-3-methyl-3,4-dihydro-l-(4-methoxyben Z yl)-4- 

n-propylquinazolin-2(lH)-one . 

30 mp: 133-135 e C 

lH NMR(CDC1 3 ): 8 0.19-0.61 (m, 4H> , 0.90 (t, J=7.57, 
3H) 1.05-2.00 (m, 5E) , 3.08 (s, 3H>. 6.59 (d, J-8.31, 
IH)! 7.06 (d, J=2.20, IE), 7.10 (dd, J-8.41, 2.28, IH) , 
7.71 (br s, IH). 
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EXAMPLE 41 

i 

(+/_)_6-Chloro-4-allyl-3,4-dihydro-4-cyclopropylquina- 

7.olin-2(lH)-one 

5 In the manner outlined in Example 39, step A, 

the title compound was prepared from 6-chloro-4- 
cyclopropylquinazolin-2(lH)-one. 
mp: 84-85 °C 

X H NMR(CDC1 3 ): 6 0.29-1.90 (m, 5H) , 2.48-2.67 (m, 2H), 
10 4.99 (s, 1H), 5.13 T, J=10.25, 2H) , 5.68-5.83 (m, 1H), 
6.66 (d, J=8.49, 1H), 7.12 (dd, J=8.49, 2.25, 1H), 7.19 
(d, J=2.20, 1H), 8.20 (s, 1H). 

EXAMPLE 42 

15 

(+/-) 6-Chloro-4-cyclopropyl-3,4-dihydro-4-propylquina- 

2Qlin-2(lH)-Qne __ 

To a stirred solution of 42 mg (0.11 mmol) of 
(+/_) 6-chloro-4-cyclopropyl-l-(4-methoxybenzyl)-3, 

20 4-dihydro-4-propylquinazolin-2(lH)-one in 1 ml of 

CH 2 CL 2 at 10 °C was added 1 ml of TEA. After 1 hr at 
10 °C followed by 1 hr at rt, the reaction mixture was 
concentrated under reduced pressure and the residue was 
partitioned betwen EtOAc and and water. The organic 

25 layer was washed with 107. NaHCC>3, brine, dried over 

Na2S04 and the solvent removed under reduced pressure. 
The resulting residue was chromatographed on silica gel 
using 1:1 EtOAc: hexane followed by hexane trituration 
to give 13 mg (457.) of the title compound as a 

30 colorless solid mp: 94-97*C 
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lH NMR (CDCI3): 5 0.31-0.61 <m. 4H>. 0.89 (t, J=7.33, 
3H), 1.08-1.92 <m, 5H) , 4.88 (br s, IE), 6.64 <d, 
J=8.43, 1H), 7.13 (dd, J=8.24, 2.20, 1H), 7.14 (d, 
J.2.01, 1H), 7.89 (br s, 1H) . 



EXAMPLE 43 

( + )-6-Chloro-4-cyclopro P yl-3,4-dihydro-4-propylqtiina- 
10 ^iin-?(lH)-one ■ 

Step A: (+)-6-Chloro-4-cyclopropyl-3,4-dihydro-l- 
r at^ T >haiivl -4-prQpvlqii^a2QliTi-2<'lH , )-Qne 

3.86 g (14.58 mmol) Of (+/-) 6-chloro-4- 

15 cyc lopropyl-3,4-dihydro-4-propylquinazolin-2(lH)-one, 
7.90 g (36.45 mmol) of (-) camphanic chloride, and 1.78 
g (14.58 mmol) of 4-dimethylaminopyridine were combined 
and stirred in 90 ml of CH 2 C1 2 at room temperature. 
6.64 g (65.61 mmol) of triethylamine was added dropwise 

20 over 20 min. After 15 hr the solvent was removed under 
reduced pressure and the residue diluted with 500 ml of 
EtOAc . This was washed with 107. citric acid, water, 
brine, dried over Na 2 S0 4 and concentrated to yield 11 g 
of a residue containing four components. The slowest 

25 moving component was isolated by silica chr6matography 
using 1:7 EtOAc:CHCl 3 and characterized as the title 
compound, 2.21 g (34%). 

NMR (CDCI3): 8 0.13-0.18 (m, 1H) , 0.39-0.56 (m, 
3H), 0.80 (s, 3H), 0.92 (t, J=7.3, 3H) , 1.09 (s, 3H) , 

30 1.10-1.22 (m, 1H), 1.22 (s, 3H) , 1.33-1.40 (a, 1H), 
1.69-1.80 (m, 3H), 1.92-2.04 (m, 2H), 2.54-2.60 (m, 
2H), 6.25 (br s, 1H), 7.08 (d, J=2.44, 1H) , 7.20 (dd, 
J=8.9, 1.4, 1H), 7.70 (d, J=9.0, 1H) . 
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step B : (+)-6-Chloro-4-cyclopropyl-3,4-dihydro-4- 

propvloui na zol in-2 ( 1H)-Qne _ 

To a stirred room temperature solution of 
1.49 g (3.35 mmol) of (+)-6-chloro-4-cyclopropyl-3 ,4- 

5 dihydro-l-camphanyl-4-propylquinazolin-2(lH)-one in 60 
ml methanol was added 0.926 g (6.70 mmol) of K 2 C0 3 . 
After 30 min 0.926 g (6.70 mmol) additional K 2 C0 3 was 
added and the mixture was warmed to 45 °C. After 30 min 
another 0.926 g (6.70 mmol) of K2CO3 was added and the 

10 mixture was refluxed. After 16 hr the reaction was 

concentrated under reduced pressure and the residue was 
partitioned between water and EtOAc. The organic layer 
was washed with brine, dried over Na2SC>4 and 
concentrated to yield a solid which was chromatographed 

15 on silica gel using 95:5 CHCL 3 :MeOH to give 0.662 g 
(757.) of the title compound as a colorless solid, 
mp: 188-190*C 

Ifl NMR (CDCI3): 6 0.31-0.61 (m, 4H), 0.89 (t, J=7.33, 
3H), 1.08-1.92 (m, 5H) , 4.88 (br s, 1H), 6.64 (d, 
20 j=8.43, 1H)\ 7.13 (dd, J=8.24, 2.20, 1H) , 7.14 (d, 
J=2.01, IE), 7.89 (br s, 1H) 

EXAMPLES 44 ANp 45 

25 6-Chloro-4-cyclobutyl-4-cyclopropyl-3 , 4-dihydroquina- 
zolin-2(lH)-one and 

6-Chloro-4-cyclobutyl-4-cyclopropyl-3-methyl-3 , 4-di- 
hydroquinazolin- 2dH)-one __ 

30 step A : 6-Chloro-4-cyclobutyl-4-cyclopropyl-l- 

(4-methoxybenzyl )-3 , 4-dihydroquinazolin- 

2(lg)-one _ 

Cyclobutyl magnesium bromide was prepared by 
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adding dropwise a solution of 3.0 g (0.22 mol) of 
cyclobutylbromide in 15 mL of anhydrous THF to a 
stirred suspension of 450 mg (0.185 g-atom) magnesium 
turnings in 6 mL of THF, stirred under argon at 

5 45-50'C. When the magnesium had been consumed (2h), 
the solution was diluted with 14 mL THF to a final 
concentration of ca. 0.55 M. The title compound was 
prepared by the addition of 18 mL (9-10 meq) of the 
cyclobutylmagnesium bromide solution to a mixture of 

10 l.Og (3.0 mmol) of 6-chloro-4-cyclopropyl-l- 

(4-methoxybenzyl)quinazolin-2(lH)-one and 774 mg (3.0 
mmol) of magnesium bromide etherate in 40 mL of 
anhydrous ethyl ether as described in Example 27, Step 
A. Chromatographic purification of the crude product 

15 afforded 295 mg (25%) of the title compound: 

3-H NMR (CDCI3) : 5 0.10-0.60 (m, 4H); 1.16 (m, 1H) ; 
1.62-2.07 (m, 6H); 2.87 (m, 1H); 3.77 (s, 3H) ; 4.92 (s, 
1H); 4.99 (d, J A = 16 Hz, 1H A ) ; 5.06 (d, J B = 16 Hz, 
1H B ); 6.67 (d, J = 9 Hz, 1H); 6.84 (d, J = 8.5 Hz, 2H); 

20 7.04 (dd, J = 2, 8.9 Hz, 1H) ; 7.16 (m, 3H) . 

Step B : 6-Chloro-4-cyclobutyl-4-cyclopropyl-l- 

(4-methoxybenzyl)-3-methyl-3 , 4-dihydroquina- 
g9ii>-2(lH)-one 

25 The product from Step A (120 mg, 0.3 mmol) 

was treated according to the method of Example 14, 
Step B to yield 120 mg of the crude product. This was 
purified by flash chromatography on silica gel, eluting 
with 95/5 CHCl 3 /EtOAc to give 90 mg of pure title 

30 compound as a white solid: 

l H KMR (CDCI3) : 5 0.68-1.00 (m,4H); 1.20-1.88 (m, 7H); 
2.55 (m, 1H); 3.25 (s, 3H) ; 4.76 (d, J A = 16 Hz, 1H A ); 
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5.23 (d,. J B = 16 Hz, 1H B ); 6.69 (d, J = 8.7 Hz, 1H); 
6.84 (d, J = 8.7 Hz, 2H); 7.09 (dd, J = 2, 8. 7. Hz, 1H); 
7.18 (d, J = 8.7 Hz, 2H); 7.63 (d, J = 2Hz, 1H) . 

5 step C: 6-Chloro-4-cyclobutyl-4-cyclopropyl-3, 

4-dihvdroq«inazo3 in-2(im-one 

The product from Step A (95 mg, 0.23 mmol) 
was stirred in a mixture of 2 mL each dichloromethane 
and trifluoroacetic acid under argon for 36 h. Removal 

10 of the volatiles left a residue which was dissolved in 
EtOAc. The EtOAc solution was washed successively with 
aqueous saturated NaHC0 3 , water and brine and dried 
over MgS0 4 . Evaporation of the solvent yielded 70 mg 
of a pale yellow solid which was triturated with 

15 acetonitrile to afford pure title compound, mp 
221-222°C. 

X H NMR (CDC1 3 ): 5 0.12-0.64 (m, 4H); 1.16 (m, 1H) ; 
1.60-2.10 (m, 6H); 2.83 (m, 1H) ; 4.93 (s, 1H) ; 6.63 <d, 
J = 8.5 Hz, 1H); 7.15 (m, 2H); 7.93 (s, 1H) . 

20 

Step D: 6-Chloro-4-cyclobutyl-4-cyclopropyl- 

3-methvl-3.4-dihvdroquinazo lin-2( lH^-one 
The product from Step B (88 mg, 0.22 mmol) 
was treated according to Step C (Example 44) to yield 
25 the title compound as an oil which crystallized from 
acetonitrile: mp 231-232°C; 

% NMR (CDCI3): 6 0.66-0.96 (m, 5H) ; 1.19-1.30 (m, 2H); 
1.40-1.98 (m, 6H); 2.58 (m, 1H) ; 3.18 (s, 3H); 6.60 (d, 
J = 8.5 Hz, 1H); 7.10 (br s, 1H) ; 7.17 (dd, J = 2, 8.5 
30 Hz, 1H); 7.57 (d, J = 2 Hz, 1H) . 
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SAMPLE 46 

1 oro-4-CVC 1 npropvl- &-el-hvnvl-3- ( 2-methOXVethyl ) - 
? . 4-d ihvd roqu inazft l j ( 1H ) -one — 

5 

Step A : 6-Chlo ro-4-cyc lop r opyl-3 , 4-d ihyd r o-l- ( 4- 

me thoxybenzyl ) -4- ( 2-t r i i s opr opy 1 s i ly lethynyl ) 

gninazolin -2(lH-)-one 

A suspension of 14.2 g (44.0 mmol) of 

10 magnesium trif luoromethanesulf onate and 5.0 g (14.7 
mmol) of 6-chloro-4-cyclopropyl-l-(4-methoxybenzyl)- 
quinazolin-2(lH)-one in 100 mL of anhydrous ethyl ether 
was stirred under argon at room temperature for 30 
minutes. To this mixture was added a cold solution of 

15 i-iithio-2-(triisopropylsilyl)acetylene (prepared at 
-78° by dropwise addition of 17.6 mL (44.0 mmol) of 
n-butyllithium (2.5 N in hexane) to 9.9 mL (44.0 mmol) 
of trimethylsilyl acetylene in 100 mL of ethyl ether); 
stirring was continued at rt for 18 hr. The reaction 

20 W as quenched by addition of 50 mL of CHCl 3t followed by 
15 mL of a pH 10 solution containing saturated aqueous 
HH 4 C1 (12. mL) and NH 4 0H (3 mL) . After 30 min the 
organic phase was decanted and the residue was washed 
twice with fresh CHC1 3 . The combined CHCI3 solutions 

25 were washed with brine and dried (Na 2 S0 4 ). Removal of 
the solvent left an oil which was flash chromatographed 
on silica gel (25% to 40% EtOAc gradient in hexane) to 
afford 6.18 g (85%) of the title compound as a white 
solid: 

30 1h NMR (CDCI3): 5 0.57-0.99 (m, 4H); 1.04 (s, 21 H); 

3.77 (s, 3H); 5.04 (d, J A = 16 Hz, 1H A ) ; 5.13 (d, J B = 16 
Hz, 1H B ); 5.341 (s. 1H) ; 6.72 (d, J = 9 Hz, 1H); 6.83 
(d, J = 9 Hz, 2H); 7.09 (dd, J = 2, 9 Hz, 1H) ; 7.18 (d, 
j = 9 Hz, 2H); 7.48 (d, J = 2 Hz, 1H) . 
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Step B : 6-Chloro-4-cyclopropyl-4-ethynyl-l-(4-methoxy- 
benzyl)-3-(2-methoxyethyl)-3,4-dihydroquina- 
zolin-2(lH)-one (Bl) and 6-chloro-4-cyclo- 
propyl-1- ( 4-methoxybenzyl )-4- ( 4-methoxy- 

5 butynyl)-3-(2-methoxyethyl)-3 , 4-dihydroquina- 

2 olin-2(lH>-one (B2) — 

Sodium hydride (120 mg of a 607. oil 
dispersion, 3.0 mmol) was added to a solution of the 
product from Step A (750 mg, 1.5 mmol) in 15 mL of 

10 anydrous DMF under argon and the mixture was stirred at 
25°C for 20 min, after which 0.75 mL (8.0 mmol) of 
bromomethyl methyl ether was added. After stirring for 
18 h at 50 °C, the solution was cooled to 25'C, treated 
with an additional 3.0 mmol each of sodium hydride and 

15 the bromomethyl ether and the solution was stirred at 
rt for 48 h. The reaction mixture was poured into 200 
mL of cold water and extracted with 3 x 75 mL EtOAc. 
The combined organic layers were washed successively 
with water and brine and dried over MgS0 4> Evaporation 

20 of the solvent yielded 1.5 g of an oily residue which 
was flash chromatographed on silica gel to provide the 
following: 70 mg of unreacted starting material 
(product of Step A), then 450 mg of the monoalkylated 
title compound (Bl): 

25 *H NMR (CDC1 3 ): 6 0.32-0.52 (m, 2H) , 0.62-0^89 (m, 2H) , 
1.30-1.43 (m, 1H), 2.73 (s, 1H); 3.39 (s, 3H) ; 
3.60-3.86 (m, 4H) ; 3.77 (s, 3H); 5.01 (d, J A = 16 Hz, 
1H A ); 5.17 (d, J B = 16 Hz, 1H B ); 6.71 (d, J = 9 Hz, 
1H); 6.83 (d, J = 9 Hz, 2H); 7.11 (dd, J = 2, 9 Hz, 

30 1H); 7.15 (d, J = 9 Hz, 2H) ; 7.46 (d, J = 2 Hz, 1H). 
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Continued elution afforded 115 mg of the bis-alkylated 
title compound (B2) : 

lH NMR (CDC1 3 ): 6 0.36 (dd, J = 8, 15 Hz, 2H) ; 
0.56-0.96 (m, 3H) ; 2.58 (t, J = 7 Hz, 2H); 3.39 (s, 
5 3H); 3.41 (s, 3H); 3.50-3.70 (m, 6H) ; 3.76 (s, 3H); 
5.00 (d, J A = 16 Hz, 1H A ); 5.17 (d, J B = 16 Hz, 1H B ); 
6.69 (d, J = 9 Hz, 1H); 6.82 (d , J = 9 Hz, 2H) ; 7.08 
(dd, J = 2, 9 Hz, 1H); 7.13 (d, J = 9 Hz, 2H) ; 7.46 (d, 
J = 2 Hz, 1H). 

10 

Step C : 6-Chloro-4-cyclopropyl-4-ethynyl-3-(2- 
methoxyethyl)-3 , 4-dihydroquinazolin- 

2flH)-one _ 

In a manner according to entry Example 14, 
15 Step C, the title compound was prepared from 450 mg of 
monoalkylated product (Bl) from step B to give 170 mg 
of a white solid, mp 131-133°C: 

lH NMR (CDCI3): 6 0.39-0.50 (m, 2H); 0.60-0.90 (m, 2H) ; 
1.35-1.48 (m, 1H); 2.72 (s, 1H) ; 3.39 (s, 3H) ; 
20 3.59-4.12 (m, 4H) ; 6 . 70 (d , J = 8 Hz , 1H); 7.20 (dd, J 
= 2, 8 Hz, 1H); 7.40 (d, J = 2 Hz, 1H) ; 8.06 (br s, 1H). 



TvSCAMPLE 47 

25 6-Chloro-4-cyclopropyl-4-ethynyl-3-(3-propyfiyl)-3 , 4- 

H i hvd r QQ y i ^ a 7. o 1 i d-2 ( 1H ) -one — 

Step A : 6-Chloro-4-cyclopropyl-3,4-dihydro-l-(4- 
me thoxyenzyl ) -4- ( 2-t r imethyls ilylethynyl ) 

30 qninazolin -2flH < >-one . 

A suspension of 8.51 g (26.4 mmol) of 
magnesium trif luoromethanesulf onate and 3.0 g (8.8 
mmol) of 6-chloro-4-cyclopropyl-l-(4-methoxybenzyl)- 
quinazolin-2(lH)-one in 100. mL of anhydrous ethyl ether 
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was stirred under argon at room temperature for 30 
minutes. To this mixture was added a cold solution of 
l-lithio-2-(trimethylsilyl)acetylene (prepared at -78°C 
by dropwise addition of 10.5 mL (26.25 mmol) of 

5 n-butyllithium (2.5 N in hexane) to 3.7 mL (26.4 mmol) 
of trimethylsilylacetylene in 80 mL of ethyl ether); 
stirring was continued at rt for 5 hr. The reaction 
was quenched by addition of 30 mL of CHCI3 t followed by 
8 mL of a pH 10 solution containing saturated aqueous 

10 NH4CI (7. mL) and NH 4 0H (1 mL). After 30 min the . 
organic phase was decanted and the residue was washed 
twice with fresh CHCI3 . The combined CHC1 3 solutions 
were washed with brine and dried (Na 2 S04). Removal of 
the solvent left a residue which was flash 

15 chromatographed on silica gel (25% to 507. EtOAc 
gradient in hexane) to afford 2.48 g of the title 
compound as a waxy white solid: 

X H NMR (CDCI3): 8 0.20 (s, 9H); 0.57-0.90 (m, 4H); 
1.40-1.50 (m, 1H); 3.81 (s, 3H) ; 4.97 (d, J = 17 Hz, 
20 iH a ); 5.33 (d, J = 17 Hz, lH b ); 5.34 (s, 1H) ; 6.76 (d, 
J = 9 Hz, 1H); 6.87 (dd, J = 2, 7 Hz, 2H) ; 7.14 (dd, J 
. 2, 9 Hz, 1H); 7.22 (d, J = 9 Hz, 2H); 7.50 (d, J = 2 
Hz, 1H). 

25 step B : 6-Chloro-4-cyclopropyl-4-ethynyl-l-(4- 

methoxybenzyl)-3-(3-propynyl)-3,4-dihydro- 

qn inazol in-2 ( 1H )-One 

The product from Step A (220 mg, 0.5 mmol) in 
5 mL of anhydrous DMF was treated with 30 mg (0.75 
30 mmol) of sodium hydride (60% dispersion in oil) under 
argon. After 10 min at room temp, the mixture was 
treated with 0.22 mL (2.0 mmol) of propargyl bromide 
(80% in toluene). The reaction proceeded at ambient 
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10 



15 



20 



25 



temperature and was worked up as described » Example 
46 step B. The 280 mg of crude product was purified 
b 'flash chromatography over silica gel (60% EtOAc i» 
hexane) to afford 180 mg of the title compound as an 

l^NMR (CDC1 3 ): 8 0.42-0.63 (m, 2H) ; 0.68-0.81 <m 
1H);. 0.84-0.95 (m, 1H) ; 1.41-1.52 (m, IB); 2.24 (t J 
= 2.3 Hz, 1H); 2.73 (s, 1H); 3.77 (s, 3H) ; 4.55 (t J * 
2 7 Hz, 2H); 5.05 (d, J A = 16 Hz, 1H A ) ; 5.20 (d, Jj-16 
Hz, 1 H B ); 6.73 (d, J = 9 Hz, IE); -6.82 (d, J =9 Hz, 
2H); 7*2 <dd. J-2. 9 Hz, IS); 7.18 (d, J = 9 Hz, 
2H); 7.48 (d, J= 2 Hz, 1H). 

pten C : 6-Chloro-4-cyclopropyl-4-ethynyl-3-(3- 

r rn ry n yn-3 A-Hihvrir Q( min^7n1in-?(lH>-gn£ 
In a manner according to Example 14, step C, 
40 mg of the title compound, mp 188-190", was prepared 
from 180 mg of the product from step B: 
1 H NMR (CDCI3): 6 0.45-0.96 (m, 4H) ; 1 . 42-1 . 58 (m 1H) . 
2 22 (s, 1H); 2.74 (s, 1H); 4.45 (d, J A = 20 Hz, 1H A ) ; 
4 ; 54 (d , j b =20 Hz, 1H B ); 6.70 (d, J -8.5 Hz, 1H); 
7.20 (dd, J = 2, 8.5 Hz, IE); 7.43 (d, J = 2 Hz, 1H) , 
7.80 (br s, 1H). 

V.TT AMPLE 48 

6-Chlor o-4-cyclopropyl-4-ethynyl-3-methyl-3 , 4-dihydro- 
ininazoi^-^lHV( 



30 gtep A: 



6-Chloro-4-cyclopropyl-4-ethynyl-l-(4- 
me thoxybenzyl)-3-methyl-3 , 4-dihydroquina- 

r ^Hn_?f ITn-one . ■ 

The product from step A, Example 47 (220 mg, 
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0.5 mmol), in 5 bL of anhydrous DMF was treated with 30 
mg (0.75 mmol) of sodium hydride (607. dispersion in 
oil) under argon.. After 5 min the mixture was treated 
with 0.31 mL (5.0 mmol) of iodomethane and stirring was 

5 continued at room temperature for 24 h. The mixture 
was poured into 50 mL cold aqueous saturated NH4CI 
solution and extracted twice with EtOAc. The combined 
extracts were washed. successively with water and brine 
and then dried over MgS0 4 . Evaporation of the EtOAc 

10 gave 160 mg of the title compound as a waxy solid: 

!h NMR (CDCI3): 5 0.40-1.40 (m, 5H), 2.68 (s, 1H), 3.29 
(s, 3H), 3.77 (s, 3H). 4.99 (d, J A =16 Hz, 1H A ); 5.20 
(d, J B =16 Hz, 1H B ); 6.70 (d, J = 8.5 Hz, 1H) ; 6.83 (d, 
J = 8.5 Hz, 2H); 7.11 (dd, J = 2, 8.5 Hz, 1H); 7.17 (d, 

15 j a 8.5 Hz, 2H); 7.49 (d, J = 2 Hz, 1H). 

Step B: 6-Chloro-4-cyclopropyl-4-ethynyl-3-methyl-3, 

4-d ihvdroauinazolin-2 ( lH)-one 

The title compound was prepared in a manner 
20 according to Example 14, step C, from the product of 
step A. There was obtained 44 mg of pure title 
compound, mp 169-170 e C; 

X H NMR (CDCI3) 8 0.40-0.90 (m, 4H) ; 1.30-1.44 (m, 1H), 
2.68 (s, 1H); 3.24 (s, 3H); 6.66 (d, J = 8.5 Hz, 1H); 
25 7.19 (dd, J = 2, 8.5 Hz, 1H); 7.43 (d, J = 2 Hz, 1H); 
7.65 (s, 1H). 

EXAMPLE 49 

30 6-Chloro-4-cyclopropyl-4-ethynyl-3 , 4-dihydroquinazolin- 
2(lH)-one 
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Step A : 6-Chloro-4-cyclopropyl-4-(2-trimethylsilyl- 

ethvnvl , )-3. 4-dihvdroQuina2 Olin-2(lH)-0ne 

The solid from Example 47, Step A (116 mg, 
0.26 mmol), was treated with trif luoroacetic acid in 
5 dichloromethane in a manner according to Example 14, 
step C, and the residue isolated upon workup was used 
directly in the next (B) step. 

Step B : 6-Chloro-4-cyclopropyl-4-ethynyl-3 , 

10 4-dihvdroquinazolin -2aH')-one 

The crude product isolated from the previous 
step (Step A) was suspended in 5 mL of methanol and the 
suspension was treated with 25 mg of finely powdered 
potassium carbonate. The mixture was stirred at rt 

15 under argon for 3 h and then the methanol was removed 
under vacuum, leaving a residue which was partitioned 
between 50 mL each of water and CHCI3. The aqueous 
phase was extracted twice more with CHCI3 and the 
combined CHCI3 layers were washed with saturated NH4CI, 

20 brine, and dried (MgS0 4 ). The dried solution was 
concentrated to an oil which, upon purification by 
flash chromatography on silica gel (gradient, 10% to 
25% EtOAc in CHCI3), yielded 24 mg of the title 
compound; trituration with acetonitrile afforded a 

25 white solid, mp 216°. 

3-H NMR (CDCI3): 5 0.59-0.95 (m, 4E); 1.43-1.53 (m, 1H); 
2.55 (2, 1H); 5.52 (s, 1H) ; 6.76 (d, J * 8 Hz, 1H); 
7.22 (dd, J = 2, 8 Hz, 1H) ; 7.47 (d, J » 2 Hz, 1H), 
8.44 (s, 1H). 



30 
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EXAMPLE 50 

6-Chloro-4-cyclopropyl-3-methyl-4-(3-propenyloxy- 
methvl )-3 . 4-dihvdro guinazolin-2(lH)-one 

5 

Step A : 6-Chloro-4-cyclopr opyl-4- ( 3-pr openyloxymethyl ) 
l-(4-methoxybenzyl)-3 , 4-dihydroquinazolin- 

2(lH)-gne 

The product from Example 51, step C (214 mg, 

10 0.58 mmol), in 3 iL of anhydrous DMF was treated with 
75 mg (1.87 mmol) of sodium hydride (607. dispersion in 
oil) under argon. After 5 min the mixture was treated 
with 0.10 mL (0.98 mmol) Of 1 , 3-dibromopropane and 
stirring was continued at room temperature for 24 h. 

15 The mixture was poured into 50 mL cold aqueous 

saturated NH^Cl solution and extracted twice with 
EtOAc. The combined extracts were washed successively 
with water and brine and then dried over MgSO^. 
Evaporation of the EtOAc yielded a residue which was 

20 flash chromatographed on silica gel to afford 26 mg of 
0, N-dialkylated material: 

X H NMR (CDC1 3 ): 8 0.25-0.70 (m,4); 1.4-1.26 (m, 1H); 
3.65 (d, J A = 11 Hz, 1H A ); 3.73 (d, J B =11 Hz, 1H B ); 
3.78 (s, 3H); 3.93 (m, 1H) ; 4.25-4.58 (m, 2H) ; 

25 4.95-5.31 (m, 6H); 5.78-5.92 (m, 1H); 6.03-6.20 (m, 
1H); 6.70 (d, J = 8.6 Hz, 1H); 6.83 (d, J = 8.6 Hz, 
2H); 7.07 (dd, J = 2, 8.6 Hz, 1H); 7.20 (d, J = 8.6 Hz, 
2H); 7.27 (d, J = 2 Hz, 1H). Continued elution of the 
column provided 110 mg of the title compound: *H NMR 

30 (CDCI3): 6 0.24-0.65 (m, 4H), 01.23-1.41 (m, 1H); 3.59 
(d, J A =9 Hz, 1H A ); 3.67 (d, J B =9 Hz, 1H B ); 3.77 (s, 
3H); 4.01 (d, J = 5 Hz, 2H); 5.01 (d, J A = 18 Hz, 1H A ) ; 
5.08 (d, J B =18 Hz, 1H B ); 5.17-5.28 (m, 3H); 5.43 (s, 
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IH); 5.79-5.92 (m, IH) ; 6.69 (d, J = 8.7 Hz, IH); 6.83 
( d, J = 8.7 Hz, 2H); 7.06 (dd, J = 2, 8.7 Hz, IH); 
7.05-7.24 (m, 3H) . 

5 Step B : 6-Chloro-4-cyclopropyl-4-(3-propenyloxymethyl)- 
3-methyl-l-(4-methoxybenzyl)-3,4-dihydroquina- 

^lin^nH^-oiie ■ 

The title compound was prepared in a manner 
according to Example 48, step A, from the 110 mg of 
10 title compound of Step A. There was obtained 110 mg of 
crude title compound which was used in step C without 
further purification: 

1 H NMR (CDCI3) : 6 0.11-0.30 (m, 2H); 0.48-0.58 (m, 2H) ; 
1.03-1.15 (m, IH), 3.73 (d, J A =11 Hz, 1H A ) ; 3.81 (d, 
15 j B =11 Hz, 1H B ); 3.76 (s, 3H); 3.96 (d, J A =1 Hz, 1H A ); 
3.98 (d, J B =1 Hz, 1H B ); 5.78-5.91 (m, IH); 6.67 (d, J 
= 8.7 Hz, IH); 6.82 (d, J = 8.7 Hz, 2H) ; 7.04 (dd, J = 
2, 8.7 Hz, IH); 7.13-7.22 (m, 3H). 

20 step C: 6-Chloro-4-cyclopropyl-3-methyl-4-(3-propenyl- 

^^ YmPthvl^ - ^ . ^ihvdromiinazolin^dH)-?^ 

The product from Step A (110 mg), was treated 
with trifluoroacetic acid in dichloromethane in a 
manner according to Example 14, Step C and the oily 

25 solid isolated upon workup was purified by flash 

chromatography on silica gel (1:1 EtOAc/hexane) , to 
yield 35 mg of the title compound, mp 132.5-133°C: 
1 H NMR (CDCI3): 8 0.21-0.32 (m. 2H) ; 0.45-0.60 (m, 2H); 
1 03-1.15 (m, IH); 3.18 (s, 3H) ; 3.75 (d, J A =11 Hz, 

30 ih a ); 3.81 (d, J B =H Hz, 1H B ); 5.18-5.30 (m, 2H) ; 

5.75-5.90 (m, IH) ; 6.63 (d, J = 8.5 Hz, IH) ; 7.10-7.18 
(m, 2H); 7.90 (br s, IB). 
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EXAMPLE 51 

(+/-) 6-Chloro-4-cyclopropyl-4-(2-ethoxymethyl)- 
3-ethvl-3 . 4-dihvdro qiiinazolin-2aH)-one 

5 

Step A : Chlo r omagne s i ome thy 1 ( d i i s op rop oxy )methy 1 

fiiiane — 

Freshly distilled chloromethyl(diisopropoxy) 

methylsilane (39.2 g, 186 mmol) was converted to the 
1° Grignard reagent by reaction with magnesium powder 

(5.20 g, 214 mmol) in THF initiated by the addition of 
dibromoethane (100 ml) at room temperature. The 
reaction mixture was stirred for 24h to afford a 1M THF 
solution of chloromagnesiomethyl(diisopropoxy) 
15 methylsilane. 

Step B : 6-chloro-4-cyclopropyl-3 , 4-dihydro-l-(4- 

me thy oxybenzy 1 ) -4- [me thy 1 ( d i i s opropoxy ) s i ly 1- 

me thvll QU i n a y.ol i n-2 ( 1H ) -one 

20 a suspension of 12.3 g (36.1 mmol) of 

6-chloro-4-cyclopropyl-l-(4-methyoxybenzyl)quinazolin- 

2(lH)-one and magnesium bromide etherate (10.25g, 39.7 

mmol) in 250 mL of dry diethyl ether was vigorously 

stirred at room temperature under argon prior to the 

25 addition of 1M THF solution of the Grignard' reagent 
from Step A at room temperature. The reaction was 
stirred for 3h before quenching into coldlM HC1. The 
resulting mixture was extracted with two portions of 
ethyl acetate and the organic layers washed with water, 

30 dried over Na 2 S04 then filtered and concentrated to 

dryness to afford a residue which was dissolved in 1:1 
diethyl ether-petroleum ether. The insolubles (1.48 g) 
were removed via filtration and the filtrate evaporated 
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to give the title compound as a foam (15.52 g, 83% 
yield) . 

ptec C ; 6-chloro-4-cyclopropyl-3 , 4-dihydro-l- 

( 4-methyoxybenzyl )-4- [hyd r oxymethyl ] quina- 

^ 1 1!'-? nHVQne 

Oxidation of 6-chloro-4-cyclopropyl-3,4-dihydro-l- 

(4-methyoxyben 2 yl)-4-Cmethyl(diisoptopoxy)silylmethyl] 
quinazolin-2(lH)-one (3.62 g, 7.0 mmol) in 25 ml DMF 
using peracetic acid (14.7 ml of 32%- in acetic acid, 70 
mmol) and potassium fluoride (2.03g, 35 mmol) was 
complete after 24h at room temperature. The" desired 
product was isolated as a light yellow foam in high 
yield (2.55 g) following aqueous workup using sodium 
15 thiosulfate, sodium bicarbonate, water and brine. 
NMR (CDC1 3 ): 5 0.23-0.65(m, 4H), 1.21-1. 32 <m, 1H), 
2 78(br s, 1H), 3.80(s, 2H) , 4.84<s. 1H> . 5.04(8. 2H>. 
5 83(s, 1H), 6.71(d, J=8.8 Hz, 1H) , 6.83(d, J=8.6 Hz, 
2H>, 7.08(d, J=7.5 Hz, lH),7.16(dd, J-8.9, 4.0 Hz, 3H) . 

20 

^ tep p : 6-Chloro-4-cyclopropyl-4-(2-ethoxymethyl)- 

3 _ethyl-l-(4-methoxybenzyl)-3 ,4-dihydroquina- 

™i j s= 2J3Ml=£m& 

The title compound was prepared from 
25 6 -chloro-4-cyclopropyl-4-(2-hydroxymethyl)-l-(4-methoxy- 

benzyl)-3,4-dihydroquinazolin-2(lH)-one (1.05g, 2.93 
mmol) after treatment with sodium hydride (470mg 60%in 
mineral oil, 11.7mmol) and ethyl iodide (1.17ml, 
14.65mmol) in DMF. Aqueous extractive workup similiar 
30 to that of Example 14, Step B afforded 1.25g of an oil 
carried onto Step B. 
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Step E ; 6-Chloro-4-cyclopropyl-4-(2-ethoxymethyl)-3- 

ethvl-3 . 4-d ihvdroq n i na r.nl i n-2 ( !H~>-one 

•In a manner according to Example 14, step C, the 
title compound was prepared from 6-chloro-4-cyclo- 

5 pr opyl-4-(2-ethoxymethyl)-3-ethyl-l-(4-methoxybenzyl)-3 , 
4-dihydroquinazolin-2(lH)-one (210 mg, 0.226 mmol) 
using 50% trifluoroacetic acid in methylene chloride to 
give 250 mg (23%, two steps) of a white 6olid after 
silica gel chromatography (30:70 ethyl acetate-hexane) 

10 and recrystallization from ethyl acetate-hexane: 
X H NMR (CrCl 3 ): 5 0.39 (d, 2H) ; 0.55 (m, 2H) ; 0.95 
(m,lH), 1.16 (t, J=6.9 Hz, 3H); 1.30 (t, J=6.9 Hz, 3H) ; 
3.48 (q, J=6.95 Hz, 2H) 3.74 (d, J=2.4, 2H) , 3.67 (q, 
J=4.9 Hz, 2H); 3.88 (q, J=7.1, 2H); 6.66 (d, J=8.3, 

15 1H); 7.15 (dd, J=2.2,8.4, 1H); 7.21 (d, J=2.1, 1H); 
7.79 (br s, 1H). 
mp: 128-130°C 



20 

( + 6-Chloro-4-cvcloproDvl-4 - ( 2-ethoxvmethvl *>-3 . 4 
4-dihvdroquinazolin-2(lH>-OP e _ — 

Step A : 6-Chloro-4-cyclopropyl-4-(2-ethoxymethyl)-l- 
25 (4-methoxybenzyl)-3 , 4-dihydroquinazolin- 

2(lH)-one . 

The title compound was prepared from 
6-chloro-4-cyclopropyl-4-(2-hydroxymethyl)-l-(4-methoxy- 
benzyl)-3,4-dihydroquinazolin-2(lH)-one (2.80 g, 7.55 
30 mmol) after treatment with sodium hydride (755 mg 60% 
in mineral oil, 18.9 mmol) and ethyl iodide (1.0 ml, 
12.5 mmol) in DMF (30 ml). Aqueous extractive workup 
of a portion of the DMF reaction mixture (5ml) was 



WO 93/04047 



PCT/US92/06576 



- 168 - 



carried out as described in Example 14, Step B to 
afford 220 mg of an oil after silica gel chromatography 

Step B : 6-Chloro-4-cyclopropyl-4-(2-ethoxymethyl)-3,4- 
riihvdroqninazolj r>-7<'lH')-one 



In a manner according to Example 14, step C, 
the title compound was prepared from 6-chloro-4-cyclo- 
prop yl_4-(2-ethoxymethyl)-l-(4-methoxybenzyl)-3,4-di- 

hydroquinazolin-2(lH)-one (220 mg, 0.55 mmol) using 50% 
10 trifluoroacetic acid in methylene chloride to give 75 
mg of a white solid after silica gel chromatography 
(30:70 ethyl acetate-hexane) and recrystallization from 
ethyl acetate-hexane: 

lH NMR (CDC1 3 ): 6 0.35 (m, 1H); 0.45 (m, 2H) ; 0.58 
15 (m.lH), 1.22 (t, J=6.8 Hz, 3H>; 1.33(m, 1H); 3.56 (m, 
2E) 3.66, 3.72 (dd, J=9.0, 34, 2H) , 5.41(s, 1H), 6.71 
(d, J=8.4, 1H); 7.17 (m, 2H) ; 8.57 (br s, 1H). 
mp: 172-173 °C 

20 EXAMPLE 53 

j+J^l ft,ni1 Q ro-4-r.vclODr OT) V l - 4-(me tnoXYmgthYl)- 
•^-mPi-hv-1-3 A-Hihvdromiinazolin-2(1H)-Qne 

25 step A : 6-Chloro-4-cyclopropyl-4-(methoxymethyl)- 

"~~ 3-methyl-l-(4-methoxybenzyl)-3,4-dibydroquina- 

? :nlin-2(lH')-one 

The title compound was prepared from 6-chloro- 
4-cyclopropy 1-4- ( 2-hy d r oxymethy 1 )-l- ( 4-methoxybenzyl )-3 , 
30 4-dihydroquinazolin-2(lH)-one (340 mg, 0.92 mmol) after 
treatment with sodium hydride (110 mg 60% in mineral 
oil, 2.76mmol) and methyl iodide (285 ml, 4.59 mmol) in 
DMF. Aqueous extractive workup similiar to that of 
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Example 14, Step B afforded 700 mg of an oil. 

Step B : 6-Chloro-4-cyclopropyl-4-(methoxymethyl)- 
3-ethvl-3 T 4-dihvdroquinazol iTi-2(lH)-one — 
5 In a manner according to Example 14, step C, 

the title compound was prepared from 6-chloro-4-cyclo- 
propyl-4-(methoxymethyl)-3-methyl-l-(4-methoxybenzyl)-3, 

4-dihydroquinazolin-2(lH)-one (210mg, 0.226 mmol) using 
207. trifluoroacetic acid in methylene chloride 
10 overnight to give 107 mg (30%, two steps) of a white 
solid after silica gel chromatography (30:70 ethyl 
acetate-hexane) and recrystallization from ethyl 
acetate-hexane : 

X H NMR (CDC1 3 ): 8 0.23 (m, 2H) ; 0.51 (m, 2H); 1.10 
15 (m,lH), 3.19 (s, 3H) 3.37(s, 3H), 3.80 (dd, J-11.0, 

18.4 Hz, 2H); 6.68 (d, J=8.3, 1H) ; 7.11(d, J=2.2, 1H); 
7.16 (dd, J=2.2,8.4, 1H); 8.17 (br s, 1H). 
mp: 194-196 e C 

20 EXAMPLE 54 

<+/-) 6-Chloro-4-cyclopropyl-4-(2-propynyloxymethyl)- 

3- (2-nropvmrl >-3 . 4-d ihvdroouina2Qlin-2(lH)-one 

25 step A : 6-Chloro-4-cyclopropyl-4-(2-propynyloxymethyl>- 
3-(2-propynyl)-l-(4-methoxybenzyl)-3 , 4-dihydro- 

qn i nazo 1 i n- 2 ( 1H ) -one 

The title compound was prepared from 6-chloro- 

4- cyclopropyl-4-(2-hydroxymethyl)-l-(4-methoxybenzyl)-3 , 
30 4-dihydroquinazolin-2(lH)-one (300 mg, 0.845 mmol) 

after treatment with sodium hydride (106 mg 60% in 
mineral oil, 2.54 mmol) and propargyl bromide (841 ml, 
8.45 mmol) in DMF. Aqueous extractive workup similiar 
to that of Example 14 Step B afforded 450 mg of an oil. 
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Step B : 6-Chloro-4-cyclopropyl-4-(2-propynyloxymethyl)- 
?_(7- P rnT)vnvl-) - ^ 4-dihvdroQiiina2C>3.in-2(lg)^ m£. 
In a manner according to Example 14, step C, 
the title compound was prepared from 6-chloro-4-cyclo- 

5 propyl-4-(propynylorymethyl)-3-(2-propynyl)-l-(4- 

methoxybenzyl)-3,4-dihydroquinazolin-2(lH)-one (210 mg, 
0.226 mmol) using 50% trif luoroacetic acid in methylene 
chloride to give 75 mg (26%, two steps) of a white 
solid after silica gel chromatography (30:70 ethyl 

10 acetate-hexane) and crystallization from diethyl 
ether-petroleum ether: 

lH NMR (CDC1 3 ): 8 0.33 (m, 2H) ; 0.58 (m, 2H); 1.54 
(m.lH), 2.26(t,J=2.4Hz, 1H) ; 2.5(t,J=2.4Hz, 1H); 5(4.02 
(q, J-11.0 Hz, 2H); 4.19 (d, J=2.3 Hz, 2H) ; 4.30(dd, 
15 j=2.5, 18.2 Hz, 1H); 4.78 (dd, J=2.5, 18.0 Hz, 1H) ; 

5.18 (m, 4H); 6.70 (d, J=8.5, 1H) ; 7.18 (dd, J=2.2,8.4, 
1H) 7.22(d, J=2.1, 1H); 8.00 (br s, 1H) . 
mp: 124-126°C 

20 F.Y AMPLE 55 

(+/ _ ) 6-Chlor o-4-cyclopropyl-4- ( 2-propenyloxymethyl )- 
W 2-croT?pnvl )-3 . 4-ri i hvd r oqv i nazal in-2 ( lH)-one 

25 Step A : 6-Chloro-4-cyclopropyl-4-(2-propenyloxymethyl)- 
3-(2-propenyl)-l-(4-methoxybenzyl)-3,4-dihydro- 

qiiina20lin-2(lH)-one _ — 

The title compound was prepared from 
6-chloro-4-cyclopropyl -4-(2-hydroxymethyl)-l-(4- 
30 me thoxy-benzyl)-3,4-dihydroquinazolin-2(lH)-one (250 
mg, 0.71 mmol) after treatment with sodium hydride 
(84.2 mg 60% in mineral oil, 2.11 mmol) and allyl 
bromide (610 jtl, 7.05 mmol) in DMF. Aqueous extractive 
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workup similiar to that of Example 14, Step B afforded 
500 mg of an oil. 

Step B : 6-Chloro-4-cyclopropyl-4-(2-propenyloxymethyl)- 

5 3-(2-propeTivl')-3.4- dihvdroauina20lin-2(lH)-0ne 
In a manner according to Example 14, step C, 
the title compound was prepared from 6-chloro-4-cyclo- 
pr opyl-4- (pr openyloxymethy 1 )-3- (2-propenyl )-l- ( 4-methoxy 
benzyl )-3,4-dihydroquinazolin-2(lH)-one (210mg, 0.226 

10 mmol) using 307. trif luoroacetic acid in methylene 
chloride to give 70 mg (307., two steps) of a white 
solid after silica gel chromatography (30:70 ethyl 
acetate-hexane) and recrystallization from methylene 
chloride-petroleum ether: 

15 1h NMR (CDC1 3 ): 8 0.23 (m, 2H); 0.51 (m, 2H); 1.10 

(m.lH), 3.69 (d, J=2.Hz, 2H);.3.92 (m, 2H) ; 4.35 (dd, 
J=6.3, 35.7 Hz, 2H); 5.18 (m, 4H); 5.82(m,lH); 6.05 
(m,lH), 6.64 (d, J=8.5, 1H); 7.14 (dd, J=2.2,8.4, 1H) 
7.22(d, J=2.2, 1H); 7.89 (br s, 1H) . 

20 mp: 121-121. 5 9 C 

EXAMPLE 56 

(+/-) e-Chloro^-cvclopropvl^-Cpheno jnnnethvD-S^- 
25 dihvdroqu ina2Qlin-2(lH)-one . 

Step A : 6-Chloro-4-cyclopropyl-4- ( 3-ni t robenzene- 
sulf onyloxymethyl )-l- ( 4-methoxybenzyl ) -3 , 

4-dihvdroa uinazolin-2(lH)-one 

30 The title compound was prepared from 

6-chlor o-4-cyclopropyl -4- ( 2-hyd r oxymethyl )-l-( 4- 
methoxybenzyl)-3,4-dihydroquinazolin-2(lH)-one (570 mg, 
1.55 mmol) after tr atment with 3-nitrobenzene- 



» 
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sulfonyl chloride (346 mg, 1.56 mmol) and 
4-N,N-dimethylamino- pyridine (191 mg, 1.56 mmol) in 
methylene chloride at 0°C warming to ambient 
temperature overnight. Aqueous extractive workup in 
ethyl acetate using 10% citric acid, sodium 
bicarbonate, water and brine afforded 540 mg of an oil 
after concentrating to dryness. After silica gel 
chromatography (1:1 ethyl acetate-hexane) 250 mg of the 
title compound was isolated as a colorless solid. 

Step B : 6-Chloro-4-cyclopropyl-4-(phenoxymethyl)- 
1- ( 4-methoxybenzyl ) -3 , 4-d i hyd r oqui nazol in- 
2(im-one 



The reaction of 6-chloro-4-cyclopropyl- 
15 4_(3_nitrobenzene- sulf onyloxymethyl)-l-(4-methoxy- 

benzyl)-3,4-dihydroquinazolin-2(lH)-one (110 mg, 0.197 
mmol) with phenol (70.7 mg, 0.751 mmol) and cesium 
carbonate (245 mg, 0.751 mmol) was carried out 
overnight at 80°C in dioxane. Aqueous extractive 
20 workup using 10% sodium hydroxide, water and brine 
afforded 120 mg crude product which was purified by 
column chromatography to afford 75 mg of the title 
compound . 

25 step C : 6-Chloro-4-cyclopropyl-4-(phenoxymethyl)-3 , 
&.< j lihvriroquinazolin -2(lH)-one 



In a manner according to Example 14, step C, 
the title compound was prepared from 6-chloro-4-cyclo- 
propyl-4-(phenoxymethyl)-l-(4-methoxybenzyl)-3,4-dihydro 

30 q U inazolin-2(lH)-one (75 mg, 0.167 mmol) using 50% 

trifluoroacetic acid in methylene chloride to give 25 
mg of a white amorphous solid after purifying the crude 
product by preparative HPLC (C18 reverse-phase) and 
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lyophilizing from dioxane-water : 

!h NMR (CDCI3): 8 0.39-0.56 (m, 4H); 0.51 (m, 2H); 1.45 
(m,lH); 4.11-4.17(m,2H); 5.53(s,lH); 6.60-7.42(m, 8H); 
8.65 (br s, 1H) 



(+/_> 6-Chloro-4-(2-furyl)-3-methyl-4-(2-propenyl)-3,4- 

4- dihvdroauinazolin-2(lH)-one 

10 

Step A : 6-Chloro-4- (2-furvl)-ouinazolin-2aH)-one 

In a manner according to Example 72, step A., 
the title compound was prepared from 3.0 g (19.7 mmol) 

5- chloroanthranilonitrile and 98.3 mmol 2-furyllithium 
15 in THF to give 4 g of a solid. 

Step B : 6-Chlo r 0-4- ( 2-f u ry 1 ) -4- ( 2-pr openyl )-3,4- 

dihydroqtiinazQlin-2flH , )-one 

In a manner according to Example 14, step A, 
20 the title compound was prepared from 6-chloro-4-(2- 
furyl)-quinazolin-2(lH)-one (100 mg, 0.405 mmol) to 
give 78 mg of an oil. 



Step C : 6-Chloro-4- ( 2-f uryl )-l-(4-methoxybenzyl )- 
25 4-(2-prop envl)-3.4-dihvdroauinazolin-2(lH)-one 
In a manner according to Example 25, step C, 
the title compound was prepared from 6-chloro-4-(2- 
furyl)-4-(2-propenyl)-3 ,4-dihydroquinazolin-2(lH)-one 
(78 mg, 0.270 mmol) to give 39 mg of an oil. 



30 
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6-Chloro-4-(2-furyl)-l-(4-methoxybenzyl)- 
" 3 _ me thyl-4-(2-propenyl)-3,4-dihydroquinazolin- 

?nm-one 



In a manner according to Example 14, step B, 
5 the title compound was prepared from 6-chloro-4-(2- 

furyl)-l-(4-methoxybenzyl)-4-(2-propenyl)-3,4-dihydro- 

quinazolin-2(lH)-one (39 mg, 0.090 mmol) to give 53 mg 

of an oil. 

10 Step E : 6-Chlor o-4- (2-furyl )-3-methyl-4- ( 2-pr openyl )- 

•3 i A-Hihvdroquinazo i^-?<'lH>-one 

In a manner according to Example 14, step C, 
the title compound was prepared from 6-chloro-4- 
( 2-furyl )-l- ( 4-methoxybenzy 1 )-3-methyl-4- ( 2-propenyl )-3 , 
15 4-dihydroquinazolin-2(lH)-one (53 mg, 0.09 mmol) to 
give 6 mg (227.) of a solid. 

1 H NMR (CDC1 3 ): 5 2.78 (s, 3H); 2.74-2.85 (m, 1H) ; 3.09 
(dd, J=10,16.5, 1H); 5.05-5.17 (m, 2H); 5.53-5.69 (m, 
1H); 6.40 (dd, J=1.8,3.3, 1H); 6.47 (d, J=3.3, 1H); 
20 6.66 (d, J=2.2, IE); 6.70 (d, J=8.4, 1H) ; 7.10 (dd, 
J=2.2,8.4, 1H); 7.40 (t, J=0.8, 1H); 8.66 (br s, 1H) . 
(amorphous) 



f.r AMPLE 58 

6-Chloro-3,4-dihydro-4-ethynyl-4(2-propenyl)quinazolin- 
2(lH)-one ■ — 



St ep A : 4-rhloro-7(^-triis o p rn pvlsilvlpropvnovl)aniline 
30 (Triisopropylsilyl)acetylene (5.05 ml, 22.51 

mmol) was added dropwise over 5 min to a stirred 
solution of butyllithium (2.5 M solution in hexanes, 
7 5 ml, 18.75 mmol) in dry THE (22.5 ml) at -78'C under 
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argon. The solution was warmed to 0°C and a solution of 
6-amino-3-chloro-N-methoxy-N-methylbenzamide (1.61 g, 
7.50 mmol) in dry THF (7.5 ml) was added dropwise over 
5 min. Residual amide was washed in with dry THF (2 ml) 

5 and after 1 h saturated ammonium chloride solution (10 
ml) and water (10 ml) were added. The mixture was 
extracted with ethyl acetate (300 ml) and was washed 
with brine, dried (Na 2 S04) and evaporated in vacuo to a 
dark orange oil. The crude product was purified by 

10 flash column chromatography on silica (ethyl 

acetate/hexane gradient, 0-10% ethyl acetate) to give 
the title compound (2.34 g, 93%) as a bright yellow oil: 
X H NMR (CDC1 3 ): 5 1.13-1.21 (m, 21 H) , 5.80 (br s, 2 
H) , 6.61 (d, J = 8.8 Hz, 1 H) , 7.23 (dd, J = 8.8 and 

15 2.4 Hz, 1 H), 8.16 (d, J - 2.4 Hz, 1 H) . 

Step B : 6-Chlor o-4-t r i i sopr opyls ily lethynylquinazol in- 

2 qH)-pne 

A solution of potassium cyanate (0.949 g f 

20 11.70 mmol) in water (1.4 ml) was added to a stirred 
solution of 4-chlor o-2 (3-triisopr opyls ilylpropynoyl) 
aniline (1.961 g, 5.84 mmol) in 24:1 glacial acetic 
acid/water (25 ml) at 0°C. The solution was stirred for 
1 h and was warmed to RT. After a further 1 h, 

25 potassium cyanate (0.953 g, 11.74 mmol) was added. 

After 2 h, the mixture was diluted with ethyl acetate 
(150 ml) and was washed with water (3x40 ml) and brine, 
dried (Na2S04) and evaporated is vacuo , azeotroping 
with toluene (3x50 ml), to a yellow oil. The crude 

30 product was purified by flash column chromatography on 
silica (methanol /chloroform gradient, 0-4% methanol) to 
give a yellow solid. The solid was crystallised from 
boiling hexane to give the title compound (0.735 g, 
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35%) as bright yellow crystals: mp 202-204'C (dec); 
lH NMR (CDC1 3 ): 6 1.16-1.30 <m, 21 E) , 7.48 (d, J = 8.8 
Hz, 1 H) , 7.68 (dd, J = 8.8 and 2.1 Hz, 1 H), 8.12 (d, 
J = 2.1 Hz, 1 H), 13.21 (br s, 1 H). 

5 

Step C : 6-Chloro-3 , 4-dihydro-4(2-propenyl)-4-trii- 

gnproDVlsnvlethvnv 1q»inazolin-2aH)-orie 

Allylmagnesium bromide (1 M solution in 
diethyl ether, 3.2 ml) was added dropwise to a stirred 

1° solution of 6-chloro-4-triisopropylsilylethynylqui-na- 
zolin-2(lH)-one (463 mg, 1.28 mmol) in dry THF (6.4 ml) 
at 0 °C under argon. After 20 min, 1 M hydrochloric 
acid (5 ml) was added and the mixture was extracted 
with ethyl acetate (50 ml), washed with saturated 

15 sodium hydrogen carbonate solution and brine, dried 

(Na 2 S0 4 ) and evaporated is vacuo to a glass. The crude 
product was purified by flash column chromatography on 
silica (eluting with 0.47. ammonium hydroxide/47, 
methanol/chloroform) to give the title compound (503 

20 m g, 97%) as a pale yellow glass: 

!h NMR (CDCI3): 5 1.06-1.08 (m, 21 H), 2.63 (d, J = 7.6 
Hz, 2 H), 5.16 (dd, J = 17.1 and 1.7 Hz, 1 H), 5.25 
(dd, J = 10.3 and 1.7 Hz, 1 H), 5.47 (br s, 1 H), 
5.81-5.92 (m, 1 H) , 6.74 (d, J = 8.5 Hz, IE), 7.14 

25 (dd, J = 8.5 and 2.2 Hz, 1 H), 7.40 (d, J = 2.2 Hz, 1 
H), 9.33 (br s, 1 H). 

Step D : 6-Chloro-3 , 4-dihydro-4-ethynyl-4(2-propenyl)- 

r pi i nazol i n-2 ( 1H Vone . 

30 Tetrabutylammonium fluoride (1M. solution in 

THF, 0.179 ml) was added to a stirred solution of 
6-chloro-3,4-dihydro-4(2-propenyl)-4-triisopropylsilyl- 
e thynylquinazol in-2 (1H) -one (66 mg, 0.163 mmol) in dry 
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THF (1.0 ml). After 30 min, saturated ammonium chloride 
solution (0.5 ml) and water (5 ml) were added and the 
mixture was extracted with ethyl acetate (20 ml), 
washed with brine, dried (Na 2 S0 4 ) and evaporated in 

5 vacuo to a glass. The crude product was crystallised 
from methylene chloride /hexane to give the title 
compound (23.8 mg, 59%): mp: 162-164°C. 
*H NMR (CDC1 3 ): 6 2.63 (dd, J = 13.4 and 8.5 Hz, 1 H) , 
2.67 (s, 1 H), 2.72 (dd, J = 13.4 and 6.3 Hz, 1 H), 

10 5.20 (d, J = 17.1 Hz, 1 H), 5.29 (d; J - 10.0 Hz, 1 H) , 
5.35 (br s, 1 H) , 5.79-5.90 (m, 1 H) , 6.69 (d, J = 8.5 
Hz, 1 H), 7.20 (dd, J = 8.5 and 2.3 Hz, 1 H), 7.39 (d, 
J = 2.3 Hz, 1 H), 7.72 (br s, 1 H). 

15 EXAMPLE 59 

6-Chloro-3 , 4-dihydro-4-ethynyl-3-methyl-4(2-propenyl)- 
quinazolin-2(lH>-one 

20 Step A : 6-Chloro-3,4-dihydro-l(4-methoxybenzyl)-4(2- 

propenyl )-4-t r i i sopropyls ilylethynylquinazol in- 

2(lH)-one 

Sodium hydride (35 mg, 1.46 mmol) was added 
to a stirred solution of 6-chloro-3 ,4-dihydro-4(2- 
25 propenyl ) -4-tr i i sopropyls i lylethynylquinazol in- 2 ( lH)-one 
(464 mg, 1.15 mmol), sodium iodide (16 mg, 0.11 mmol) 
and 4-methoxybenzyl chloride (0.156 ml, 1.15 mmol) in 
dry DMF (5 ml). After 1 h more sodium hydride (24 mg, 
1.00 mmol) was added. After a further 1 h, 1 E 
30 hydrochloric acid (5 ml) was added and the mixture was 
extracted with ethyl acetate, washed with water (3x20 
ml), sodium hydrogen carbonate solution and brine, 
dried (Na 2 S0 4 ) and evaporated in vacuo . The resulting 
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oil was purified by flash column chromatography on 
silica (dry loaded, eluting with an ethyl 
acetate/hexane gradient, 5-151 ethyl acetate) to give 
the title compound (165 mg, 32%) as an oil: 

5 1 H NMR (CDC1 3 ): 6 1.10 (s, 21 E), 2.57-2.71 (i, 2 H), 

3.77 (s, 3 H) , 5.08 (d, J = 18.3 Hz, 1 H), 5.10 (d, J = 
18.3 Hz, 1 H), 5.17 (dd, J = 17.1 and 1.7 Hz, 1 H), 
5 27 (dd, J = 10.3 and 1.7 Hz, 1 H) , 5.79-5.92 (m, 1 
H), 6.73 (d, J = 8.6 Hz, 1 H) , 6.84 (dd, J = 6.6 and 

10 2 0 Hz, 2 H), 7.10 (dd, J = 8.6 and 2.4 Hz, 1 H), 7.17 
(dd, 6.6 and 2.0 Hz, 2 H), 7.45 (d, J = 2.4 Hz, 1 H). ■ 

step B : 6-Chloro-3 ,4-dihydro-4-ethynyl-3-methyl-4 

( 7-propep y 1 I flUia a SfiJ in-2(lH)-Qne _ 

15 Sodium hydride (11 mg, 0.458 mmol) was added 

to a stirred solution of 6-chloro-3 , 4-dihydro-l(4- 
m ethoxybenzyl)-4(2-propenyl)-4-triisopropylsilylethynyl- 

quinazolin-2(lH)-one (160 mg, 0.306 mmol) and methyl 
iodide (0.021 ml, 0.337 mmol) in dry DMF (1.5 ml). 

20 After 30 min, 1 M hydrochloric acid (1.0 ml) was added 
and the mixture was extracted with ethyl acetate, 
washed with water, saturated sodium hydrogen carbonate 
solution and brine, dried (Na 2 S0 4 ) and evaporated in 
vacuo to an oil. The crude product was dissolved in dry 

25 THF (1.0 ml) and tetrabutylammonium fluoride (1 K 

solution in THF, 0.4 ml) was added with stirring. After 
30 min, saturated ammonium chloride solution (1.0 ml) 
and water (5 ml) were added and the mixture was 
extracted with ethyl acetate (20 ml), washed with water 

30 and brine, dried (Na 2 S0 4 ) and evaporated in vacuo.. The 
resulting oil was purified by flash column 
chromatography on silica (dry loaded, eluting with an 
ethyl acetate/hexane gradient, 10-407. ethyl acetate) to 
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give a colorless glass. This product was dissolved in 
dry methylene chloride (4 ml) and trif luoroacetic acid 
(2 ml) was added with stirring. After 16 h, the 
solution was evaporated in vacuo . The residue was 

5 dissolved in ethyl acetate and was washed with 

saturated sodium hydrogen carbonate solution and brine, 
dried (Na 2 S04) and evaporated in vacuo . The resulting 
glass was purified by flash column chromatography on 
silica (dry loaded, eluting with an ethyl 

10 acetate /hexane gradient, 20-507. ethyl acetate) to give 
a colorless solid, which was crystallised from 
methylene chloride/hexane to give the title compound 
(49 mg, 617.): mp 165-166°C; 

Jfi NMR (CDC1 3 ): 8 2.62 (dd, J = 13.9 and 6.6 Hz, 1 H) , 
15 2.75-2.83 (m, 1 H), 2.79 (s, 1 E) , 3.22 (s, 1 H), 

4.98-5.11 (m, 2 H), 5.50-5.66 (m, 1 H), 6.73 (d, J = 
8.5 Hz, 1 H), 7.16 (dd, J = 8.5 and 2.2 Hz, 1 H), 7.39 
(d, J = 2.2 Hz, 1 H), 9.18 (br s, 1 H). 

20 EXAMPLE 60 

6-Chloro-4-cyclopropylmethyl-3 , 4-dihydro-4-ethynylquina- 

zolin-2(lH^-one 

l-Methyl-3-nitro-3-nitrosoguanidine (1.47 g, 

25 10.0 mmol) was added portionwise to a stirr'ed mixture 
of diethyl ether (15 ml) and 407. potassium hydroxide 
(4.5 ml) at 0°C. After 15 min the resulting yellow 
ether solution of diazomethane (8 ml) was added to a 
stirred solution of 6-chloro-3,4-dihydro-4(2-propenyl)- 

30 4-triisopropylsilylethynylquinazolin-2(lH)-one (236 mg, 
0.586 mmol) in ether (4 ml) at 0°C. Palladium acetate 
(3 mg, 0.013 mmol) was added and after 20 min, more 
diazomethane solution (1 ml) was added. After a further 
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20 min, glacial acetic acid (2 ml) was added and the 
solution was diluted with ethyl acetate, washed with 
water, saturated sodium hydrogen carbonate solution and 
brine, dried (Na 2 S0 4 ) and evaporated in vacjis. to a 

5 glass. The crude product was dissolved in dry THF <4 
ml) and tetrabutylammonium fluoride (1 H_solution in 
THF, 0.6 ml) was added with stirring. After 15 min, 
saturated ammonium chloride solution (1 ml) and water 
(5 ml) were added and the mixture was extracted with 

10 ethyl acetate, washed with brine, dried (Na 2 S0 4 ) and 
evaporated in vacuo. The resulting oil was purified by 
flash column chromatography on silica (dry loaded, 
eluting with an ethyl acetate/hexane gradient, 10-1007. 
ethyl acetate) to give the title compound (59.1 mg, 

15 397.) as a glass: 

1]J NMR (CDC1 3 ): 8 0.06-0.15 (m, 1 H), 0.45-0.58 (m, 1 
H), 0.80-0.92 <m, 1 H) , 1.75 (dd, J = 13.9 and 7.6 Hz, 
1 H), 1.99 (dd, J = 13.9 and 5.85 Hz, IE), 2.66 (s, 1 
H), 5.59 (br s, 1 E), 6.69 (d, J = 8.5 Hz, 1 H), 7.18 

20 (dd, J = 8.5 and 2.2 Hz, 1 H), 7.40 (d, J = 2.2 Hz, 1 
H), 8.07 (br S. 1 H). 

AMPLE 61 



25 6-Chloro-3 , 4-dihydro-4-ethynyl-4-propylquinazolin-2- 
(lH)-one 

Step A : 6-Chloro-3 ,4-dihydro-4-propyl-4-triisopropyl- 

R 3 1 vlethvnv l 333 i nazol i n-2 ( 1H )-pne 

30 Propylmagnesium chloride (2 H solution in 

diethylether, 1.5 ml), was" added * dropwise over 15 
minutes to a stirred mixture of 6-chloro-4-triisopropyl- 
silylethynylquinazolin-2(lH)-one (361 mg, 1.00 mmol) 
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and magnesium bromide etherate (516 mg, 2.00 mmol) in 
dry diethylether (5 ml) at 0*C. After 30 min the . 
mixture was poured into 1 H hydrochloric acid solution 
(5 ml), extracted with ethyl acetate (10 ml) and was 
5 washed with saturated sodium hydrogen carbonate 

solution (2x10 ml) and brine (10 ml), dried (Na 2 S0 4 ) 
and evaporated in vacuo to give the title compound as a 
yellow oil (330 mg, 88%): 

X H NMR (CDC1 3 ): 8 0.90 (t, J = 7.3 Hz, 3 H) , 1.08 (s, 
1° 21 H), 1.39-1.55 (m, 2 H) , 1.79-1.95 (m, 2 H), 5.50 (br 
s, 1 H) , 6.72 (d, J = 8.5 Hz, 1 H), 7.14 (dd, J = 8.5 
and 2.2 Hz, 1 H), 7.39 (d, J = 2.2 Hz. 1 H), 8.91 (br 
s, 1 H). 

15 Step B : 6-Chloro-3,4-dihydro-4-ethynel-4-propylquina- 

7 .olin-2(lH)-one 

Tetrabutylammonium fluoride (1H. solution in 
THF, 0.087 ml) was added to a stirred solution of 
6-chloro-3,4-dihydro-4-propyl-4-triisopropylsilyl- 

20 ethynylquin'azolin-2(lH)-one (30 mg, 0.079 mmol) in dry 
THF (1 ml). After 10 minutes the reaction was quenched 
with a saturated ammonium chloride solution (10 ml) and 
was extracted into ethyl acetate, washed with water (5 
ml) and brine (5 ml), dried (Na 2 S0 4 ) and evaporated in 

25 vacuo . The resulting yellow oil was triturated with 
hexanes to give the title compound (13 mg, 667.) as a 
crystalline solid: mp 87-87. 5'C; 

*H NMR (CDCI3): 6 0.92 (t, J = 7.3 Hz, 3 H), 1.35-1.52 
(m, 2 H), 1.80-2.18 (m, 2 H), 2.64 (s, 1 H) , 5.37 (br 
30 s, l H), 6.68 (d, J = 8.5 Hz, 1 H), 7.19 (dd, J - 8.5 
and 2.1 Hz, 1 H), 7.37 (d, J = 2.1 Hz, 1 H) , 7.69 (br 
s, 1 H). 
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KT AMPLE 62 



ft-rh 1 nro-3 . j hvA r f >-4 -p^hvnvl-4-T>r opan-2-vlmi i nazplin- 



7flH)-one 



Isopropylmagnesium chloride (2 M solution in 
diethyl ether, 1.0 ml) was added to a stirred mixture 
of 6-chloro-4-triisopropylsilylethynylquinazolin- 
2(lH)-one (180 mg, 0.50 mmol) and magnesium bromide 
etherate (258 mg, 1.00 mmol) in dry diethyl ether (2.5 
10 ml) at 0 °C under argon. After 30 min the mixture was 
warmed to RT for 15 min. 1 M hydrochloric acid (5 ml) 
was added at 0 °C and after stirring for 15 min was 
extracted with ethyl acetate (30 ml), washed with 
saturated sodium hydrogen carbonate solution and brine, 
15 dried (Na 2 S0 4 ) and evaporated in vacuo- The resulting 
oil was dissolved in dry THF (5 ml) and tetrabutyl- 
ammonium fluoride (1 M solution in THF, 0.6 ml) was 
added with stirring. After 15 min, saturated ammonium 
chloride solution (2 ml) and water (2 ml) were added 
20 and the mixture was extracted with ethyl acetate (20 
ml), washed with water and brine, dried (Na 2 S0 4 ) and 
evaporated in vacuo . The resulting oil was purified by " 
flash column chromatography on silica (dry loaded, 
eluting with an ethyl acetate/hexane gradient, 10-1007. 
25 ethyl acetate). The resulting glass was further 
purified by preparative HPLC (C-18, 

acetonitrile/water/0.1% TFA) to give the title compound 
(51.5 mg, 417.) as a colorless glass: 

3-H MMR (CPC1 3 ): 6 0.94 (d, J = 6.7 Hz, 1 H), 1.05 (d, J 
30 = 6.7 Hz, 1 H), 2.12 (septet, J = 6.7 Hz, 1 H) , 2.65 

(s, 1 H) , 5.43 (br s, 1 H) , 6.68 (d, J = 8.5 Hz, 1 H) , 
7.18 (dd, J = 8.5 and 2.2 Hz, 1 H), 7.37 (d, J = 2.2 
Hz, 1 H) , 7.91 (br s, 1. H) . 
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EXAMPLE 63 

9-Chloro-l,ll-dihydro-ll-ethynyl-3-oxo-oxazolo[4,3-c]- 
guinazolin-2aH)-one 

5 

Step A : 6-Chloro-3 , 4-dihydro-4-hydroxymethyl-4-trii- 

sopropvlsilvlethvnv lquina2olin-2QH>~one 

Diisopropoxy(methyl)silylmethyl magnesium chloride 
(as a saturated solution in THF, 4.5 ml) was added to a 

10 stirred mixture of 6-chloro-4-triisopropylsilylethynyl- 
quinazolin-2(lH)-one (1.08 g, 3.00 mmol) and magnesium 
bromide etherate (1.55 g, 6.00 mmol) in dry- diethyl 
ether (24 ml) at 0'C under argon. Grignard solution 
(4.5 ml) was added twice more at 15 min intervals, at 

15 which point the starting material had been consumed. 

After a further 14 h, 1 M hydrochloric acid (25 ml) was 
added and the mixture was extracted with ethyl acetate 
(100 ml), washed with saturated sodium hydrogen 
carbonate solution and brine, dried (Na2$04) and 

20 evaporated in vacuo . The resulting oil was purified by 
flash column chromatography on silica (eluting with an 
ethyl acetate/hexane gradient, 5-40% ethyl acetate)to 
give an oil which was dissolved in 327. peracetic acid 
solution in acetic acid (10 ml) diluted with glacial 

25 acetic acid (5 ml). Potassium fluoride (1.05 g, 18.07 
mmol) was added at 0*C and after 16 h at room 
temperature the mixture was diluted with ethyl acetate 
(100 ml) and was washed with water (3x20 ml), 10% 
sodium thiosulfate solution (2x20 ml), sodium hydrogen 

30 carbonate solution (3x20 ml) and brine, dried (Na 2 S04) 
and evaporated in vacuo . The resulting gum was 
triturated with dichloromethane to give the title 
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compound (0.815 g, 69%) as a pale yellow solid: mp 
87-92°C; 

1h NMR (d 6 -DMS0): 8 1.01 (s, 21 H), 3.57 (s, 2 H) , 5.31 
(br s, 1 H), 6.74 (d, J = 8.5 Hz, 1 H) , 7.20 (dd, J = 
5 8.5 and 2.4 Hz, 1 H), 7.29 (d, J = 2.4 Hz, 1 H), 9.35 
(br s, 1 H). 

Step B : 9-Chloro-l , ll-dihydro-3-oxo-ll-trii- 

sopropylsilylethynyloxazolo[4,3-c]quinazolin- 

10 7(lH>-one . 

Carbonyldi imidazole (20.59 mg, 0.127 mmol) - 
was added in one portion to a stirred solution of 
6-chloro-3 , 4-dihydro-4-hydroxymethyl-4-triisopropyl- 
silylethynylquinazolin-2(lH)-one (50 mg, 0.127 mmol) in 

15 d r y DMF (2 ml) at room temperature. After 22 hours, 
sodium hydride (97%, 12.56 mg, 0.523 mmol), was added 
and after an additional 30 min the mixture was poured 
into ethyl acetate, washed with water (3x15 ml) and 
brine (2x15 ml), dried (Na 2 S0 4 ) and evaporated in 

20 vacuo . The resulting solid was purified by flash column 
chromatography on silica (eluting with 5% 
methanol/chloroform) to give the title compound (48 mg, 
907.) as a crystalline solid: mp 189-190°C; 
lH NMR (CDC1 3 ): 8 0.98 (s, 21 H), 4.64 (d, J = 7.9 Hz, 

25 1 H). 4.92 (d, J = 8.2 Hz, 1 H) , 6.97 (d, J = 8.5 Hz, 1 
H), 7.10 (d, J = 2.1 Hz, 1 H), 7.37 (dd, J =8.5 and 
2.1 Hz, 1 H) 8.55 (br s, 1 H). 

Step C : 9-Chloro-l , ll-dihydro-ll-ethynyl-3-oxo- 

30 nyap.oloU. WTguina7,o1in-2(lH)-pne 

Tetrabutylammonium fluoride (1 H solution in 
THF, 0.125 ml) was added to a stirred solution of 
9-chloro-l,H-dihydro-3-oxo-ll-triisopropylsilylethynyl- 
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oxazolo[4,3-c]quinazolin-2(lH)-one (48 mg, 0.il4 mmol) 
in dry THF (2 ml) at room temperature. After 1 h the 
reaction was quenched with saturated ammonium chloride 
solution (10 ml), extracted into ethyl acetate, washed 

5 with water (10 ml) and brine (10 ml), dried (Na 2 S04) 
and evaporated in vacuo . The resulting solid was 
purified by flash column chromatography on silica 
(eluting with 10% methanol /chloroform) to give a solid 
which was recrystallized from ethyl acetate /hexanes to 

10 give the title compound (25.4 mg, 837.): mp 234-235°C; 
% NMR (CDC1 3 + 2 drops CD3OD) : 8 2.80 (s, 1 H), 4.62 
(d, J = 8.2 Hz, 1 H), 4.95 (d, J = 8.5 Hz, 1 H), 6.96 
(d, J = 8.5 Hz, 1 H), 7.10 (d, J = 2.1 Hz, 1 H), 7.32 
(dd, J = 8.5 and 2.1 Hz, 1 H) . 




6-Chloro-3 , 4-dihydro-4-ethynyl-4-hydroxymethylquina- 
zolin-2(lB)-one 

20 Tetrabutylammonium fluoride (1 M. solution in 

THF, 0.895 ml) was added to a stirred solution of 
6-chloro-3 , 4-dihydro-4-hydroxymethyl-4-tr iisopropyl- 
silylethynylquinazolin-2(lH)-one, (320 mg, 0.814 mmol) 
in THF (2 ml). After 20 min the reaction was quenched 

25 with saturated ammonium chloride solution f5 ml), 

extracted with ethyl acetate (15 ml), washed with water 
(10 ml) and brine (10 ml), dried (Na2S04) and 
evaporated in vacuo . The crude residue was triturated 
with cold methylene chloride to give the title compound 

30 (170 mg, 897.): mp 268-269'C; 

!h NMR (d 6 -DMS0): 5 3,54-3.67 (m, 3 H) , 5.38 (t, J = 
6.1 Hz, 1 H), 6.78 (d, J = 8.5 Hz, 1 H), 7.23 (dd, J = 
8.5 and 2.1 Hz, 1 H), 7.30 (d, J = 2.1 Hz, 1 H), 7.36 
(s, 1 H), 9.41 (br s, 1 H). 
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FYAMPLE 65 



9-Chlor o-l , 1 1-d ihydro-ll-ethynyloxazolo [ 4 , 3-c ] quina- 
7 oi-iT.-7<'lH')-one 



6-Chloro-3 , 4-dihydro-4-ethynyl-4-hydroxy- 
methylquinazolin-2(lH)-one (60 mg, 0.253 mmol) was 
added to a solution of formaldehyde (37 wt.X in water, 
1 ml) and formic acid, (96%, 1 ml) and the mixture was 
heated at 95-100'C for 3 h. The mixture was cooled, 
10 basif ied with saturated sodium hydrogen carbonate 
solution, extracted into ethyl acetate, washed with 
brine (2x10 ml), dried (Na 2 S0 4 ) and evaporated. 
Methanol (5 ml) and 114 NaOH (1 ml) were added to the 
residue and after stirring for 0.5 h the solvent volume 
15 W as reduced in vacuo and the residue was extracted into 
ethyl acetate, washed with brine, dried (Na 2 S0 4 ) and 
evaporated in vacuo . The crude residue was purified by 
flash column chromatography on silica (eluting with 10% 
methanol/chloroform) to give the title compound as a 
20 crystalline solid (56 mg, 90%): mp 201-203'C; 

lH NMR (CDC1 3 ): 6 2.60 (s, 1 E), 4.00 (d, J = 7.63 Hz, 
1 H), 4.60 (d, J = 7.63 Hz, 1 H) , 5.12 (d, J = 4.27 Hz, 
1 H), 5.48 (d, J = 4.27 Hz, 1 H) , 6.82 (d, J = 8.55 Hz, 
1 H)', 7.18 (d, J = 2.14 Hz, 1 H), 7.25 (dd, J = 8.55 
25 and 2.14 Hz, 1 H), 8.55 (br s, 1 H) . 



f.Y AMPLE 66 



6-Chloro-3 , 4-dihydro-4-ethyloxymethyl-4-ethynylquina- 

30 ? niin-?nff^-one _ 

Sodium hydride (16 mg, 0.667 mmol) was added 
to a stirred solution of 6-chloro-3 ,4-dihydro-4-ethynyl- 
4-hydroxy-methylquinazolin-2(lH)-one (48 mg, 0.203 
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mmol) in dry DMF (0.4 ml). After 2 min ethyl iodide (18 
ml, 0.225 mmol) was added and after a further 1 h, 
saturated ammonium chloride solution (1 ml) was added 
and the mixture was extracted with ethyl acetate (50 
ml), washed with water and brine, dried (Na 2 S04) and 
evaporated in vacuo . The resulting oil was purified by 
flash column chromatography on silica (dry loaded, 
eluting with an ethyl acetate /hexane gradient, 25-1007* 
ethyl acetate) to give the title compound (23 mg, 437o) 
as a glass: 

X H NMR (CDC1 3 ): 8 1.20 (t, J = 6.8 Hz, 1 H) , 2.62 (s, 1 
H), 3.56-3.69 (m, 4 H), 5.59 (br s, 1 H), 6.69 (d, J = 
8.5 Hz, 1 H), 7.21 (dd, J = 8.5 and 2.2 Hz, 1 H) , 7.37 
(d, J - 2.2 Hz, 1 H) f 7.77 (br s, 1 H). 

EXAMPLE $7 

6-Chloro-3 , 4-dihydro-4-ethynyl-4(2-methoxyethoxymethyl- 

pxymgtfrYl ) q\* inazpl jn-2 ( in )-<?ne 

20 

Step A : 6-Chloro-3 ,4-dihydro-4(2-methoxyethoxymethyi- 
oxyme thy 1 ) -4-t r i i s op r opy 1 s i ly 1 e t hyny 1 qu ina- 
zplin-2qH)-pne 

2-Methoxyethoxymethyl chloride (0.171 ml, 
25 1.50 mmol) was added to a stirred solution of 

6-chloro-3 , 4-dihydro-4-hydroxymethyl-4-tr iisopropyl- 
silylethynylquinazolin-2(lH)-one (196 mg, 0.50 mmol) 
and N,N-diisopropylethylamine (0.261 ml, 1.50 mmol) in 
dry THF (0.5 ml). After 45 min the mixture was diluted 
30 with ethyl acetate, washed with 1M hydrochloric acid 
solution, saturated sodium hydrogen carbonate solution 
and brine, dried (Na 2 S04) and evaporated in vacuo . The 
resulting oil was purified by flash column 
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chromatography on silica (eluting with 5% 
methanol/chloroform) to give the title compound (240 
mg, 100%) as an oil: 

lH NMR (CDCI3) : 8 1.07 (s, 21 H) , 3.36 (s, 3 H) , 
5 3.37-3.80 (m, 6 H) , 4.68 (d, J = 6.9 Hz, 1 H), 4.74 (d, 
j = 6.9 Hz, 1 H), 5.80 (d, J = 1.5 Hz, 1 H), 6.74 (d, J 
= 8.5 Hz, 1 H), 7.14 (1H dd, J = 8.5 and 2.1 Hz, 1 H), 
7.39 (d, J = 2.1 Hz, 1 H), 9.56 (br s, 1 H) . 

10 step B : 6-Chloro-3,4-dihydro-4-ethynyl-4-(2-methoxy- 

Pthmcvmethyl nxvmeth yl ^quinazol i n-?.f lH)-pne 

Tetrabutylammonium fluoride (1 H solution in 
THF, 57 was added to a stirred solution of 
6-chloro-3 , 4-dihydro-4(2-methoxyethoxymethyloxymethyl)- 

15 4_triisopropylsilylethynylquinazolin-2(lH)-one (250 mg, 
0.519 mmol) in dry THF (1 ml). After one hour the 
solution was poured into saturated ammonium chloride 
solution and was extracted with ethyl acetate (15 ml), 
washed with water (2x10 ml) and brine. (2x15 ml), dried 

20 (Na 2 S0 4 ) and evaporated in vacuo ■ The resulting oil was 
purified by flash column chromatography on silica 
(eluting with 107. methanol/chloroform) to give an oil 
which was further purified by preparative HPLC (C-18, 
acetonitrile/water/0.17. H3PO4) to give the title 

25 compound (21 mg, 12%) as an oil: 

lH NMR (CDCI3): 6 2.64 (s, 1 H), 3.37 (s, 3 H) , 3.59 
(m, 4 H), 3.76 (d, J = 9.7 Hz, 1 H), 3.83 (d, J = 9.7 
Hz, 1 H), 4.73 (d, J = 6.9 Hz, 1 H), 4.77 (d, J = 6.9 
Hz, 1 H), 6.11 (br s, 1 H), 6.75 (d, J = 8.5 Hz, 1 H) , 

30 7.I8 (dd, J = 8.5 and 2.1 Hz, 1 H) , 7.3(d, J = 2.1 Hz, 
1 H), 9.27 (br s, 1 H) . 
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F.YAMPLE 68 

6_rh1nrn-3 , 4-dihv^Tn~4-et h vnvl~4-met:hOXVmethVlOXYmethYX- 

qninAzolin-2(lH)-one — . 

5 Chloromethylmethyl ether (1.20 ml, 16.1 mmol) 

was added to a stirred solution of 6-chloro-3 ,4-dihydro- 
4-ethynyl-4-hydroxymethylquinazolin-2(lH)-one (80 mg, 
0.338 mmol), and N,N-diisopropylethylamine (2.8 ml, 
16.1 mmol) in dry THF (10 ml). After 1 h the mixture 
1° was poured into ethyl acetate, washed with water (15 
ml) and brine (2x15 ml), dried (Na 2 S0 4 ) and evaporated 
in vacuo . The resulting yellow solid was purified by 
flash column chromatography on silica (eluting with 5% 
methanol/chloroform) to give an oil which was further 
15 purified by preparative HPLC (C-18, 

acetonitrile/water/0.1% H 3 P0 4 ) to give the title 
compound (10 mg, 117.) as a crystalline solid: mp 
101-102*C; 

!h NMR (CDC1 3 ): 5 2.65 (s, 1 H) , 3.33 (s, 3 H) , 3.71 
20 (d, J = 9.8 Hz, 1 H), 3.77 (d, J = 9.8 Hz, 1 H) , 4.65 
(d, J = 6.7 Hz, 1 H) , 4.69 (d, J = 6.7 Hz, 1 H), 5.63 
(br s, 1 H), 6.69 (d, J = 8.5 Hz, 1 H), 7.21 (dd, J = 
8.5 and 2.4 Hz, 1 H) , 7.39 (d, J = 2.4 Hz, 1 H) , 7.91 
(br s, 1 H). 

25 

EXAMPLE 69 

ft-fM oro-3 . 4-djhvdro-4-et hvnvl-4(2-methvl-2--prOPVlOXV- 

mPt hvl •) au i Tiazol in-2 ( 1H )-one 

30 2-Methyl-2-propene (5 ml) was condensed on to 

a frozen solution of 6-chloro-3,4-dihydro-4-ethynyl-4- 
hydroxymethylquinazolin-2(lH)-one (89 mg, 0.376 mmol) 
and concentrated sulfuric acid (70 ml) in dioxane (5 ml) 
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at -78°C. The mixture was warmed 0°C, stoppered and 
then stirred at RT for 96 h. The solution was poured 
into saturated sodium hydrogen carbonate solution, 
extracted with ethyl acetate, washed with water and 

5 brine, dried (Na 2 S0 4 ) and evaporated in vacjifi. The 
resulting oil was purified by flash column 
chromatography on silica (dry loaded, eluting with 2% 
methanol in chloroform) to give a glass which was 
crystallised and then recrystallised from methylene 

10 chloride /hexane to give the title compound (47 mg, 
437o): mp 193-195'C; 

lH NMR (CDC1 3 ): 6 1-16 (s, 9 H), 2.57 (s, 1 H), 3.51 
(d, J = 8.6 Hz, 1 H) , 3.59 (d, J = 8.6 Hz, 1 H), 5.62 
(br s (1 H), 6.70 <d, J = 8.5 Hz, 1 Hz), 7.20 (dd, J = 
15 8.5 and 2.2 Hz, 1 H) , 7.36 (dd, J = 2.2 Hz, 1 H), 8.10 
(br s, 1 H). 

y.y ample 70 

20 6 -Chloro-3 ,4-dihydro-4-ethynyl-4(2-furyl)quinazolin- 
?nm-one 

<; tep A : 6-Chloro-3,4-dihydro-4(2-furyl)-4-triisopropyl- 
s i 1 yl Pthvnv l gti inazol i n-2 ( lH )-png 



25 Butyllithium (2.5 g solution in Hexanes, 20 

ml) was added over 5 min to a stirred solution of furan 
(4.40 ml, 60.5 mmol) in dry THF (50 ml) at 0-'C under 
argon. After 30 min the resulting solution (20 ml) was 
added dropwise to a stirred mixture of 6-chloro-4- 

30 t riisopropylsilylethynyl-2(lH)-quinazolinone (1.083 g, 

3.00 mmol) and magnesium bromide etherate (1.551 g, 

6.01 mmol) in dry diethyl ether (15 ml) at 0»C under 
argon. After 1 h more a-lithiofuran (50 ml) was added 
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and the mixture was warmed to RT. After 1 h, saturated 
ammonium chloride solution (20 ml) was added and the 
mixture was extracted with ethyl acetate (100 ml), 
washed with brine, dried (Na 2 S04) and evaporated in 

5 vacuo . The crude product was purified by flash column 
chromatography on silica (dry loaded, eluting with an 
ethyl acetate/hexane gradient, 20-40% ethyl acetate) to 
give the title compound (1.057 g, 82%) as a tan solid: 
*H NMR (CDC1 3 ): 6 1-09 (s, 1 H), 5-47 (br s, 1 H) , 6.31 

10 (dd, J = 3.2 and 1.9 Hz, 1 H) , 6.38 (dd, J = 3.2 and 0.9 
Hz, 1 H) , 6.72 (d, J = 8.5 Hz, 1 H), 7.20 (dd, J = 8.5 
and 2.4 Hz, 1 H), 7.33-7.36 (m, 2 H) , 7.79 (br s, 1 H). 



Step B : 6-Chloro-3,4-dihydro-4-ethynyl-4(2-furyl) 

15 qyina3plip-2qH)-pn<? 

Tetrabutylammonium fluoride (1 U solution in 
THF, 3.3 ml) was added to a stirred solution of 
6-chloro-3 , 4-dihydro-4(2-furyl)-4-triisopropylsilylethyn 
ylquinazolin-2(lH)-one (0.999 g, 2.328 mmol) in dry THF 
20 (6 ml). After 15 min, saturated ammonium chloride 
solution (5 ml) and brine (5 ml) were added and the 
mixture was extracted with ethyl acetate (50 ml), 
washed with brine, dried (Na2S0^) and evaporated in 
vacuo . The residue was purified by flash column 
25 chromatography on silica (eluting with 2% m%thanol in 
chloroform) to give a solid which was recrystallised 
from methylene chloride to give the title compound 
(0.538 g, 85%): mp 213-215°C; 

X H NMR (CDCI3): 6 2.79 (s, 1 H), 6.07 (br s, 1 H), 6.32 
30 (dd, J = 3.4 and 2.0 Hz, 1 H), 6.38 (dd, J - 3.4 and 

0.9 Hz, 1 H), 6.77 (d, J = 8.5 Hz, 1 H), 7.19 (dd, J = 
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8.5 and 2.2 Hz, 1 H), 7.29 (d. J = 2.2 Hz, 1 H) , 7.38 
(dd, J = 2.0 and 0.9 Hz, 1 H), 9.04 (br s, 1 H) . 

KY AMPLE 71 

5 

6-Chloro-3,4-dihydro-4-ethynyl-4(2-furyl)-3-methylquin- 
? 7.olin-2q H)-one — 

Step A : 6-Chloro-3 , 4-dihydro-4-ethynyl-4(2-furyl)- 

10 1 (A-meth Q-g ybenzv l ^qttinazol 1T)-2(1H)-Qne — 

Sodium hydride (33.6 mg, 1.40 mmol) was added 
to a stirred solution of 6-chloro-3 ,4-dihydro-4- 
ethynyl-4(2-furyl)quinazolin-2(lH)-one (0.333 g, 1.22 
mmol) and sodium iodide (22.5 mg, 1.50 mmol) in dry DMF 

15 (2 ml). After 10 min 4-methoxybenzyl chloride (0.180 
ml, 1.33 mmol) was added and after a further 30 min 
saturated ammonium chloride solution (2 ml), water (2 
ml) and e hyl acetate (20 ml) were added, and the 
mixture was washed with water (2x20 ml) and brine, 

20 dried (Na 2 S0 4 ) and evaporated in vacuo • The resulting 
oil was purified by flash column chromatography on 
silica (dry loaded, eluting with an ethyl 
acetate/hexane gradient, 30-40% ethyl acetate) to give 
the title compound (0.264 g, 551) as a pale tan solid: 

25 1 H NMR (CDC1 3 ): 8 2.82 (s, 1 H), 3.77 (s, "$ H) , 5.08 

(d, J = 16.4 Hz, 1 H), 5.15 (d, J = 16.4 Hz, 1 H), 5.63 
(br s, 1 H), 6.35 (dd, J = 3.3 and 1.7 Hz, 1 H) , 6.37 
(dd, J = 3.3 and 1.0 Hz, 1 H), 6.77 (d, J = 8.8 Hz, 1 
H), 6.82 (d, J = 8.8 Hz, 2 H) , 7.12-7.18 (m, 3 H), 7.31 

30 (d, J = 2.4 Hz, 1 H), 7.41 (dd , J = 1.7 and 1.0 Hz, 1 
H). 
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Step B : 6-Chloro-3 , 4-d ihydr o-4-ethynyl-4 ( 2-f uryl )- 
1 ( 4-methoxybenzyl )-3-methylquinazolin- 

2dHVone 

Sodium hydride (14.4 mg, 0.600 mmol) was 

5 added to a stirred solution of 6-chlor o-3, 4-d ihydr o-4- 
ethynyl-4(2-furyl)-l(4-methoxybenzyl)quinazolin-2(lH)- 
one (202.1 mg, 0.514 mmol) in dry DMF (2 ml). After 10 
min methyl iodide (32 ml, 0.514 mmol) was added and 
after a further 20 min saturated ammonium chloride 

10 solution (2 ml), water (2 ml) and ethyl acetate (20 ml) 
were added, and the mixture was washed with water (2x20 
ml) and brine, dried (Na 2 S0 4 ) and evaporated in vacuo • 
The resulting oil was purified by flash column 
chromatography on silica (dry loaded, eluting with 20% 

15 ethyl acetate /hexane) to give a glass which was 

crystallized from ethyl acetate /hexane to give the 
title compound (134.2 mg, 647,): 

X H NMR (CDC1 3 ): 5 2.85 (s, 1 H) , 3.06 (s, 3 H) , 3.77 
(s, 3 H), 5.11 (d, J = 16.4 Hz, 1 H) , 5.19 (d, J = 16.4 
20 Hz, 1 H), 6.37 (dd, J = 3.4 and 1.8 Hz, 1 H), 6.58 (dd, 
J = 3.4 and 1.0 Hz, 1 H), 6.73 (d, J = 8.8 Hz, 1 H), 
6.84 (d, J = 8.8 Hz, 2 H) , 7.10 (dd, J = 8.8 and 2.4 
Hz, 1 H), 7.16 (d, J - 2.4 Hz, 1 H), 7.19 (d, J = 8.8 
Hz, 2 H), 7.38 (dd, J = 1.8 and 1.0 Hz, 1 H). 

25 

Step C : 6-Chlor o-3 , 4-d ihyd ro-4-ethynyl-4 ( 2-f uf yl )- 

3-methvlouinazolin- 2(lH)-one 

Trifluoroacetic acid (2 ml) was added to a 
solution of 6-chloro-3,4-dihydro-4-ethynyl-4(2-furyl)- 
30 i(4-methoxybenzyl)-3-methylquinazolin-2(lH)-one (85.1 
mg, 0.209 mmol) in dry dichlorome thane (2 ml). After 
40 min the resulting deep purple solution was 
evaporated in vacuo to a glass. Triethylamine (4 ml) 
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and dichlorome thane (2 ml) were added and the solution 
was evaporated in vacuo to an orange glass which was 
purified by flash column chromatography on silica (dry 
loaded, eluting with an ethyl acetate/hexane gradient, 

5 30-40% ethyl acetate) to give a solid which was 

recrystallized (ethyl acetate/hexane) to give the title 
compound (10.7 mg, 18%): mp 194-198 °C (dec); 
% NMR (CDCI3) : 5 2.84 (s, 1 H) , 3.00 (s, 3 H), 6.36 
(dd, J = 3.3 and 1.7 Hz, 1 H) , 6.61 (dd, J = 3.3 and 

10 0.7 Hz, 1 H), 6.71 (d, J = 8.5 Hz, 1 H), 7.12 (d, J = 
2.4 Hz, 1 H), 7.18 (dd, J = 8.5 and 2.4 Hz, 1 H) , 7.37 
(dd, J = 1.7 and 0.7 Hz, 1 H), 7.94 (br s, 1 H). 



15 

(+/-) 6-Chloro-4,4-dicyclopropylmethyl-3,4- 
6-dihvdroq "iTiasolin-2(lB)-one — 

Step A : 6-Chloro-4,4-di-(2-propenyl)-3,4-dihydroquina- 

20 solin-^asWone _ 

Allyl magnesium bromide (32.8 ml, 1.0M in 

ether), was added dropwise to a solution of 

5-chloroanthranilonitrile in 40 ml dry ether at 0°C. 

The bath was removed and stirred for 30 min. Cooled to 
25 o°C and dimethylcarbonate (3.3 ml, 39.3 mmol) was 

added. The bath was removed and stirred for 2 h. 

Ether was added and 8.79 g of a yellow solid was 

filtered off and dried by suction. 



30 
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Step B : 6-Chloro-4,4-di-(2-propenyl)-l-(4-methoxy- 

henzvl ") -3 . 4-d ihvd ro gn inazol in-2 ( 1H )-one 

In a manner according to Example 25, step C, 
the title compound was prepared from 6-chloro-4,4-di- 
5 (2-propenyl)-3,4-dihydroquinazolin-2(lH)-one (8.79 g, 
13.1 mmol) to give 990 mg of a yellow solid. 

Step C : 6-Chloro-4,4-dicyclopropylmethyl-l-(4-methoxy- 

benzvl •) -3 . 4-d ihvd r oqu i na zol in-2 ( IP ) -One 

10 in a manner according to Example 24, step B, 

the title compound was prepared from 300 mg (0.783 
mmol) 6-chloro-4,4-di-(2-propenyl)-l-(4-methoxy- 
benzyl)-3,4-dihydroquinazolin-2(lH)-one to give 303 mg 
of a solid. 

15 

Step D : 6-Chloro-4 , 4-dicyclopropylmethyl-3 , 4-dihydro- 

qTiinazolin -2(lH)-one — 

In a manner according to Example 14, step C, 
the title compound was prepared from 108 mg (0.263 
20 mmol) 6-chloro-4,4-dicyclopropylmethyl-l-(4-methoxy- 
benzyl ) -3, 4-d ihydroqu inazol in-2 (1H) -one to give 40 mg 
(537.) of a solid. 

l H NMR (CDC1 3 ): 6 -0.05-0.02 (m, 2H); 0.06-0.16 (m, 
2H); 0.35-0.43 (m, 2H); 0.43-0.54 (m, 2H); 0.58-0.69 
25 ( m , 2H); 1.68 (dd, J=6.7,14.3, 2H) ; 1.80 (dti, 

J=6.6,14.5, 2H); 5.36 (br s, 1H); 6.68 (d, J=8.4, 1H) ; 
7.06 (d, J=2.2, 1H); 7.12 (dd, J=2.2,8.4, 1H); 8.13 (br 
s, 1H). mp: 183-185 e C 
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T.Y AMPLE 73 

(+/-) 9-Chloro-10b-(2-furyl)-l,2,3,10b-tetrahydro- 

r vrrnlori. 7-r1nnina7.QllTl-5(6H)-C>ng _ 

5 

step a : 6-Chloro-4- ( 2-f uryl )-4-(3-hydroxypropyl )-3 , 4- 

4-rf i hvd roq n j rxa gol in-2 ( lH)-ong . 

In a manner according to Example 25, step A, 
the title compound was prepared from 6-chloro-4- 
10 (2 -furyl)-4-(2-propenyl)-3,4-dihydroquinazolin-2(lH)-on< 

(192 mg, 0.665 mmol) to give 124 mg of a foam. 

Step B : (+/-) 9-Chloro-10b-(2-furyl)-l,2,3,10b-tetra- 

yHrnpvrrol on , 2- c1qui ria7.on- n-5 (6H)-pne 

15 in a manner according to Example 25, step E, 

the title compound was prepared as the unexpected 
product from 124 mg (0.381 mmol) of 6-Chloro-4- 
(2-furyl)-4-(3-hydroxypropyl)-3,4-dihydroquinazolin- 

2(lH)-one to give 8 mg (87.) of a solid: 

20 1 H NMR (CDC1 3 ): 6 2.02-2.09 (m, 2H); 2.29-2.37 (m, 1H); 
2.90 (ddd, J-2.2.6.1.12. 1H); 3.71-3.75 (m, 2H>; 6.05 
(dd, J=0.9,3.3, 1H); 6.23 (dd, J-l.8,3.1, 1H) ; 6.72 (d, 
J=8.4, 1H); 7.16 (dd, J=2.4,8.4, 1H) ; 7.27 (d, J-2.4, 
1H); 7.31-7.32 (m, 1H) . 

25 mp: 264°C (dec) 

EXAMPLE 74 

(+/-) 10-Chloro-llb-cyclopropylmethyl-l,llb-dihydro-2H, 
30 6H. ri,31or a 7 .inor4.3-rTquinazo1in-6(7B)-Qhe 



WO 93/04047 



PCT/US92/06576 



- 197 - 

Step A : 6-Chloro-4-cyclopropylmethyl-4-(2-propenyl)- 

3 .4-dihvdroquinazolin-2( lH)-one 

In a manner according to Example 24, step B, 
the title compound was prepared from 6-chloro-4,4-di- 
5 (2-propenyl)-3,4-dihydroquinazolin-2(lH)-one (1.95 g, 
7.42 mmol) to give 1.8 g of a foam. 

Step B : 6-Chloro-4-cyclopropylmethyl-4-(2-hydroxy- 

e t hvl ) -3 . 4-d i hvd r oau inazol in-2 ( 1H ) -one 

10 In a manner according to Example 22, step A, 

the title compound was prepared from 6-chloro-4-cyclo- 
propylmethyl-4-(2-propenyl)-3,4-dihydroquinazolin-2(lH)- 
one (1.8 g, 6.64 mmol) to give 847 mg of a foam. 

15 Step C : (+/-) 1 0-Chloro- lib-cyclop ropy lme thy 1- 

lb , 1 lb-d ihyd r o-2H , 6H- [ 1 , 3 ] oxaz ino [ 4 , 3 -c ] - 

quinazolin-6(7H')-one 

6-Chloro-4-cyclopropylmethyl-4-(2-hydroxy 
ethyl )-3,4-dihydroquinazolin-2(lH)-one (100 mg, 0.356 

20 mmol) was refluxed in 1 ml formic acid and 1 ml 

formalin under argon for 1 h. The reaction was cooled, 
basified with 107. Na 2 C03, extracted with chloroform, 
washed with water, brine, dried over Na 2 S04, filtered 
and the solvent removed in vacuo to give an oil. The 

25 oil was dissolved in 3 ml methanol and 2 mY 2N NaOH and 
stirred for 15 min. The solvent was removed, water was 
added, extracted with EtOAc, washed with water, brine, 
dried over MgS04, and the solvent removed in vacuo to 
give 56 mg (547.) of a solid. 

30 1h NMR (CDC1 3 ): 6 -0.25-(-)0.17 (m, 1H) ; -0.05-0.02 (m, 
1H); 0.28-0.36 (m, 1H); 0.38-0.46 (m, 1H); 0.48-0.57 
(m, 1H); 1.49 (dd, J=6.6,14.5, 1H); 2.01 (dt, 
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J=1.8,13.4, 1H); 2.27-2.36 (m, 2H) ; 3.94 (td, J=2.3, 
12.4, 1H); 4.11 (dd, J.5. 1,12.1. 1H); 4.48 (d, J=10.3, 
1H);5.86 (d, J=10.3, 1H); 6.60 (d, J=8.4, 1H); 7.00 (d, 
J=2.2, 1H); 7.14 (dd, J=2.2,8.4, 1H) ; 7.67 (br S, 1H) . 
5 mp: 197-198°C 

F.Y AMPLE 75 

(+/-) 10-Chloro-llb-cyclopropylmethyl-l , llb-dihydro- 
10 7H.f,H-ri.3lnya2inor4 -^-r1guina7,olin-4.6(7H>-diPPg 

Step A : 6-Chloro-4-cyclopropylmethyl-l-(4-methoxy- 
benzyl)-4-(2-propenyl)-3,4-dihydroquina- 

7:n1in-2riH^-One 

15 in a manner according to Example 24, step B, 

the title compound was prepared from 6-chloro-4,4-di- 
(2-propenyl)-l-(4-methoxybenzyl)-3 , 4-dihydroquinazolin-2 
(lH)-one (356 mg, 0.914 mmol) to give 304 mg of an oil. 

20 Step B : 6-Chloro-4-cyclopropylmethyl-4-(2-hydroxy- 

et hyl ) -1- ( 4-me thoxybenzyl ) -3 , 4-d ihyd r oqu ina- 

7.n1 in-2flH')-one . _ 

In a manner according to Example 22, step A, 
the title compound was prepared from 6-chloro-4-cyclo- 
25 P ropylmethyl-l-(4-methoxybenzyl)-4-(2-propenyl)-3 » 4 - di 
hydroquinazolin-2(lH)-one (304 mg, 0.766 mmol) to give 

155 mg of an oil. 

Step C : 6-Chloro-4-cyclopropylmethyl-4-(2-hydr oxy- 

30 Pthvl ~)-3 . 4-dihvdro quinazolin-2(lH)-one 

In a manner according to Example 14, step C, 
the title compound was prepared from 6-chloro-4-cyclo- 
propylmethyl-4-(2-hydroxyethyl)-l-(4-methoxybenzyl)-3 , 4- 
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dihydroquinazolin-2(lH)-one (130 mg, 0.324 mmol) to 
give 67 mg of a solid. 

Step D : (+/-) 10-Chloro-llb-cyclopropylmethyl-l,llb- 
5 dihydro-2H, 6H-[1 ,3]oxazino[4, 3-c]quinazolin-4 , 

6(7m-dione 

6-Chloro-4-cyclopropylmethyl-4-(2-hydroxy- 

ethyl)-3,4-dihydroquinazolin-2(lH)-one (35 mg, 0.125 
mmol), carbonyl di imidazole (22 mg, 0.137 mmol), and 

1° diisopropylethylamine (0.024 ml, 0.137 mmol) were 

dissolved in 2 ml dry THF and stirred under argon for 7 
h. Diluted with EtOAc, washed with 1 K citric acid, 
water, brine, dried over MgS0 4 , filtered and solvent 
removed in vacuo to give an oil. The oil was dissolved 

15 in 1 ml DMF and 20 mg NaH (607. in oil) was added and 
stirred for 2 h. The reaction was quenched with water 
and extracted with EtOAc. The organic layers were 
washed with water, brine, dried over MgSO^ filtered, 
the solvent removed in. vacuo . and chromatographed on 

20 silica gel using 57. methanol /chloroform to give 6 mg 
(16%) of a solid. 

X H NMR (CDC1 3 ): 6 -0.24-(-)0.14 (m, 1H) ; 0.00-0.09 (m, 
1H); 0.30-0.48 (m, 2H); 0.48-0.58 (m, 1H) ; 1.84 (dd, 
J=6.7,14.3, 1H); 1.98 (dd, J=6.5,14.4, 1H) ; 2.43-2.55 
25 ( m , 1H); 2.76-2.87 (m, 1H); 4.37-4.56 (m, 2H); 6.94 (d, 
J=8.4, 1H); 7.12 (d, J=2.0, 1H); 7.28 (dd, J=2.1,8.4, 
1H); 9.14 (br s, 1H). mp: 195°C (dec). 
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IT Y AMPLE 76 

(+ /_)_6-Chloro-4-allyl-3 , 4-dihydro-4-isopropylquina- 
7 ni in-2a Tn-one ■ ~ 

5 

step a ; ^ + ^-^A-rhi ^-^-^oproT>v1mnTiago1iP-?(lH)-PTX e 
^ r '~~~~ In the manner outlined in Example 72, step A, 
the title compound was prepared from 5-chloro- 
anthranilonitrile . 
10 1 H NMR(CDC1 3 ): 6 0.75 (d, J=6.78, 3H) , 1.06 (d, J=6.77, 
3H), 2.22-2.35 (m. 1H) . 6.79 (d, J=8.24, 1H> , 7.26 (dd, 
j=8.06, 2.20, 1H), 7.63 (dd, J=8.79, 2.20, 1H), 7.92 
(s, 1H). 

15 step B: (+/->-6-Chloro-4-allyl-3 . 4-dihydro-4-iso- 

pro pvlatiin p?"^"- 7 ^^^- 0116 

In the manner outlined in Example 39, the 
title compound was prepared from <+/->-6-Chloro- 
4-isopropylquinazolin-2(lH)-one. 

20 mp: 145-149°C 

1 H NMR(CDC1 3 ): 5 0.85 (d, J=6.78, 3H) , 0.98 (d, J=6.77, 
3H), 2.01 (m, IH). 2.55 (d, J-7.11. 2H) . 5.01-5.09 (m, 
3H), 5.54-5.62 (m, IH). 6.63 (d, J-8.61. IH) . 7.03 (d, 
J=2.20, IH), 7.10 (dd, J=8.42, 2.19, IH). 7.97-8.18 (m, 

25 IH). 

F.V AMPLE 77 

(+/ _)_6_Chloro-4-n- propyl-3 , 4-dihydro-4-isopropylquina- 

30 ™Hn-?nm-one " 

In the manner outlined in Example 92, the 
title compound was prepared from (+/-)-6-chloro-4- 
allyl-3,4-dihydro-4-isopropylquinazolin-2(lH)-one. 

mp: 200-201°C 
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*H NMR(CDC1 3 ): 5 0.75-2.10 (m, 5H), 0.81 (d, J=5.66, 
3H), 0.87 (t, J=6.41, 3H), 0.97 (d, J=6.60, 3H) , 5 . 09 
(br s, 1H), 6.65 (d, J=8.36, 1H), 6.99 (d, J=2.01, 1H), 
7.09 (d, J=8.25, 1H), 8.58 (br s, 1H) 

5 

EXAMPLE 78 

(+)-6-Chloro-4-n- propyl-3-methyl-3 , 4-dihydro-4-iso- 
prQpvlquinazolin-2(lH-)-one 

10 100 mg (0.36 mmol) of (+)-6-Chloro-4-cyclo- 

propyl-3-methyl-3,4-dihydro-4-n-propylquinazolin-2(lH>- 
one was dissolved in 20 ml methanol, treated with 30 mg 
Pd(OH) 107. on carbon and hydrogenated for 16 hr at 40 
psi. Removal of the catalyst by filtration followed by 

15 concentration yielded a yellow solid. This solid was 
dissolved in 5 ml acetic acid, and treated with 17 mg 
Pt oxide under a 1 atm hydrogen atmosphere . After 24 
hr another 35 mg of Pt oxide added. After 16 hr the 
catalyst was filtered off and the acid solution was 

20 made pH«8 with cold 40 % NaOH and was extracted into 
EtOAc. The organic layer was washed with brine, dried 
over NaS0 4 and concentrated to yield a residue which 
was chromatographed on silica gel using 1:3 EtOAc:CHCl 3 
to give 35 mg (40%) of the title compound as a 

25 colorless solid. ' 
mp: 119-121'c 

X H NMR(CDC1 3 ): 5 0.79 (d, J=6.77, 3H) , 0.87 (d, J=6.78, 
3H), 0.87-2.38 (m ,8H), 2.99 (s, 3E) , 6.69 (d, J=7.88, 
1H), 6.88-6.92 (m, 1H) , 7.02 (d, J=7.87, 1H) , 7.12-7.16 
30 (m, 1H), 8.20 (br s, 1H). 
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t:y AMPLE 79 

( * + /_)_6-Chloro-4-cyclopropyl-4-ethoxymethyl-3-ethyl- 
, A-Hihvdr^^lH^-c yflTiniininoqninazQline 

5 

ste p A : (+/-)-2,6-I)ichloro-4-cyclopropyl-4-ethoxy- 

m p+hvl-3-ei-Hvi-3.4- dihvdroq uinazoline 

To a stirring solution of 210 mg (0.68 mmol) 
of (+/-) 6-chloro-4-cyclopropyl-4-ethoxymethyl-3- 

10 e thyl-3,4-dihydroquina2olin-2(lH)-one in 10 ml of 

P0C1 3 was added 80.2 mg (1.50 mmol) of NH 4 C1 and the 
mixture was heated at reflux for 2.5 hr. The POCI3 was 
removed under reduced pressure. The residue 
partitioned between CHC1 3 and 10% NaHC0 3 then washed 

15 with water and brine, dried over Na 2 S0 A and 

concentrated to dryness to yield 170 mg of the title 
compound as a light yellow foam. 

lH NMR (CDCI3): 6 0.48-.52 (m, 2H); 0.63-.76 (m, 2H) ; 
1.16Ct. J=7.1Hz, 3H); 1.40 (t, J=7.1Hz-, 3H) ; 3.48 (q, 
20 J=7 .0Hz, 3H); 3.72(d, J=1.5Hz, 3H) ; 3.74-3.94(m, 2H>; 
7.15-7.25 (m, 3H). 

Step B : (+/-)-6-Chloro-4-cyclopropyl-4-ethoxy- 

' me thyl-3-ethyl-3,4-dihydro-2(lH)-cyanoimino- 

25 qiiinazoline _ 

( + /_)-2 , 6-Dichloro-4-cyclopropyl-4-ethoxy- 
methyl-3-ethyl-3,4-dihydroquinazoline (170 mg, 0.523 
mmol) was combined with cyanamide (1.70 g) and the 
mixture was melted in a 60°C oil bath. After 6h the 
30 mixture was partitioned between water and EtOAc. The 
organic layer was washed with water, brine, dried over 
Na 2 S0 4 and concentrated to give a residue which was 
chromatographed on silica gel using 30:70 ethyl 



WO 93/04047 



PCT/US92/06576 



- 203 - 

acetate-hexane. Crystallization from pet ether-di ethyl 
ether afforded 41 mg (23%) of the title compound as a 
colorless solid. 

X H NMR (CDC1 3 ): 8 0.37(m, 2H); 0.65(m, 2H); 1.13(t, 
5 6.9Hz, 3H);1.30(m, 4H); 3.45(dd, J=7.0, 14.0Hz, 2H) ; 
3.66-3.83(m, 4H) ; 7.00(d, J=9.1Hz, 1H) ; 7.20-7.24 (m, 
2H); 8.47 (s, 1H). 
mp: 148-150°C (dec) 

10 EXAMPLE 80 

(+/-)-6-Chloro-4-cyclopropyl-4-ethox^ 

3,4-dihvdro-2(lHVmethoxvl iminooa3inazoline 

(+/-)-2, 6-Dichloro-4-cyclopropyl-4-ethoxymethy 

15 l-3-ethyl-3,4-dihydroquinazoline (68 mg, 0.28 mmol) as 
prepared in Example 79, Step A and methoxylamine 
hydrochloride (255 mg, 1.68 mmol) were dissolved in 8.0 
ml of pyridine to which cesium carbonate (339 mg, 1.04 
mmol) was added and the reaction mixture was stirred at 

20 50 °C for 17h. The solvent was removed under reduced 
pressure and the residue partitioned between water and 
EtOAc. The organic layer was washed with water, brine, 
dried over Na2S04 and concentrated to yield a residue 
which was chromatographed on silica gel using 30:70 

25 ethyl acetate-hexane then crystallized from' diethyl 

ether to give 65 mg colorless solid (2370 of the title 
compound isolated as the dihydrochloride salt: 
% NMR (CDCI3): 8 0.28(m, 2H); 0.50(m, 2H); 1.02(m, 
1H); 1.17(t, 6.9Hz, 3H); 1.27(t, J= 7.0Hz, 4H); 

30 3.44-3.82(m, 9H); 3.66-3.83(m, 4H) ; 7.00(d, J=8.3Hz, 
1H); 7.12(dd, J=6.3, 8.5Hz, 1H); 7.19(d, J=2.3Hz, 1H) ; 
7.47 (s, 1H). 
mp: 114-115°C 
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F.T AMPLE 81 



(+/_)_6-Chloro-4-cyclopropyl-4-ethoxymethyl-3-ethyl-3,4- 
^ibvdrn-2nH->-hvdrQ VYliniinoauinazQliTie 



(+/_)_2 , 6-Dichloro-4-cyclopropyl-4-ethory- 
methyl-3-ethyl-3,4-dihydroquinazoline (150 mg, 0.458 
mmol) as prepared in Example 79, Step A and 
hydroxylase hydrochloride (160 mg, 2.29 mmol) were 
dissolved in 10.0 ml of pyridine to which cesium 
10 carbonate (746 mg, 2.29 mmol) was added. The reaction 
mixture was stirred at 60°C for 4h. The solvent was 
removed under reduced pressure, the residue partitioned 
between water and EtOAc, and the organic layer washed 
with water, brine, dried over Na 2 S0 4 . The EtOAc was 
15 concentrated to dryness followed by silica gel 

chromatography using 30:70 ethyl acetate -hexane to 
afford the title compound crystallized from diethyl 
ether -petroleum ether 89 mg colorless solid (60%): 
!h NMR (CDC1 3 ): 8 0.31(d, J= 5.3Hz, 2H) ; 0.52(dd, 
20 j= 8.6, 16.7Hz, 2H) ; 1.02(m, 1H) ; 1.06(m, 1H); 1.16 
(t, 6.8Hz, 3H); 1.27(t, J= 6.8Hz, 3H); 3.43-3.72(m, 
4H); 3.74(s 2H); 6.66(d, J=8.6Hz, 1H); 7.14(dd, J=2.0, 
8.3Hz, 1H); 7.21(d, J=2.0Hz, 1H); 7.60(br s, 2H) . 



25 P.Y AMPLE 82 

(+ /_)_6-Chloro-4-phenyl-4-ethynyl-3-methyl-3 , 4-dihydro- 

7(1H < )-metbnxvlim i"oqvTTiazoline _ — 

30 step A : (+/-)-2,6-Dichloro-4-phenyl-4-ethynyl-3- 

mPthvl-3 . 4-dihvdrn qninazoline 

To a stirring solution of 1.50 g (4.80 mmol) 
of (+/_) 6-chloro-4-phenyl-4-ethynyl-3-methyl-3, 
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4-dihydroquinazolin-2(lH)-thione in in dry methylene 
chloride, 405 pi of distilled sulfuryl chloride was 
added, and the bright yellow solution was stirred 
overnight under argon. The solvent was removed under 
5 reduced pressure, the crude iminochloride was dissolved 
in petroleum ether and the suspension filtered to 
remove inorganic solids. The title compound was 
isolated after evaporation of the solvent and used 
directly in Step B. 

10 

Step B : (+/-)-6-Chloro-4-phenyl-4-ethynyl-3-methyl- 

3 . 4-d ihvd ro -2 ( 1H ) -methoxvl iminoou inazoline 

(+/_)_2 , 6-Dichloro-4-phenyl-4-ethynyl-3- 
methyl-3,4-dihydroquinazoline (100 mg, 0.317 mmol) and 

15 methoxylamine hydrochloride (265 mg, 3.17 mmol) were 
dissolved in 8.0 ml of dimethoxyethane to which cesium 
carbonate (310 mg, 0.95 mmol) was added and the reaction 
mixture was stirred at room temperature for 17 hr. The 
solvent was removed under reduced pressure and the 

20 residue partitioned between water and EtOAc. The 

organic layer was washed with water, brine, dried over 
Na 2 S0 4 and concentrated to yield a residue which was 
chromatographed on silica gel using 30:70 ethyl acetate- 
hexane then crystallized from petroleum ether to give 

25 the title compound, 136 mg colorless solid '(85%). 

% NMR (CDC1 3 ): 8 2.56(s, 3H); 2.86(s, 1H) ; 3.83(s 3H) ; 
6.59(d, J=2.2Hz, 1H); 6.90(d, J=8.5Hz, 1H) ; 7.11(dd, 
J=2.3, 8.5Hz, 1H); 7.39-7.42 (m, 3H); 7.59-7.65 (m, 
3H); 7.47 (s, 1H). 
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KT AMPLE 83 

< + /_>_6-Chloro-4-phenyl-4-ethynyl-3-methyl-3 , 4-dihydro- 

7 (1H>-imi Ti9q^iTia2Qline 

5 (+/_)_2,6-Dichloro-4-phenyl-4-ethynyl-3- 

methyl-3,4-dihydroquinazoline (100 mg, 0.317 mmol) as 

prepared in Example 82, Step A was first dissolved in 

dimethoxy ethane to which liquid ammonia was added 

before heating to 110*C for 17h in a stainless steel 

10 bomb. The reaction mixture solvent was removed under 

reduced pressure and the residue was chromatographed on 
silica gel using ammonia saturated chlorofotm and the 
product was lyophilized from dioxane to afford 53 mg of 
the title compound as a white solid. 

15 1h NMR (CDC1 3 ): 5 2.86(s, 1H); 3.01(s, 1H) ; 3.83(s 3H); 
4.30-4.90(br s, 2H>; 6.75(d, J=2.3Hz, 1H); 6.87(d, 
J=8.5Hz, 1H); 7.08(dd, J=2.3, 8.5Hz, 1H) ; 7.35-7.40 (m, 
3H); 7.62-7.65 (m, 2H); 7.47 (s, 1H). 

20 EXAMPLE 84 

(+/_)_6-Chloro-4-phenyl-4-ethynyl-3-methyl-3,4-dihydro- 

7f1H')-cvanoiminOQ niTiazoline . • 

(+/_)_2 , 6-Dichloro-4-phenyl-4-ethynyl-3- 

25 me thyl-3,4-dihydroquinazoline (530 mg, 0.3^7 mmol) as 
prepared in Example 82, Step A was combined with 
cyanamide (1.50 g) and the mixture was melted in a 60°C 
oil bath. After 3h the mixture was partitioned between 
water and EtOAc. The organic layer was washed with 

30 water, brine, dried over Na 2 S0 4 and concentrated to * 
give a residue which was chromatographed on silica gel 
using 30:70 ethyl acetate-hexane, and recrystallized 
from ethyl acetate-hexane to give 250 mg (48%) of the 
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title compound as a colorless solid. 
X H NMR (CDCI3): 8 2.94(s,3H); 3.04<s f 1H) ; 6.90(d, 
J=1.9, 1H), 7.20(m, 2H), 7 . 38-7 . 46(m, 1H); 7.55-7.58(m, 
2H); 9.54(s, 1H). 
5 mp: 238-239 P C (dec) 

EXAMPLE 85 

(+/-)-6-Chloro-4-phenyl-4-.ethyl-3-methyl-3,4-dihydro- 
10 2(lH)-mgthyliminc>qvin$LZQling 

Step A : (+/-)-2,6-Dichloro-4-phenyl-4-ethyl-3-methyl- 

3 , 4-dihvdroquinazoline 

To a stirring solution of 1.50 g (4.80 mmol) 

15 of (+/-) 6-chloro-4-phenyl-4-ethyl-3-methyl-3, 

4-dihydroquinazolin-2(lH)-thione in dry methylene 
chloride, 405 \l1 of distilled sulfuryl chloride was 
added, and the bright yellow solution was stirred 
overnight under argon. The solvent was removed under 

20 reduced pressure, the crude iminochloride was dissolved 
in petroleum ether and the suspension filtered to 
remove inorganic solids. The title compound was 
isolated after evaporation of the solvent and used as 
is in Step B. 

25 

Step B : (+/-)-6-Chloro-4-phenyl-4-ethyl-3-m 

3 1 4-dihydrp-?(XH)-mgthylipiQoquinagplipe 
(+/-)-2 , 6-Dichloro-4-phenyl-4-ethyl-3-methyl- 
3,4-dihydroquinazoline (100 mg, 0.313 mmol) was 
30 dissolved in 10.0 ml of ethanol in a 60 ml gas-tight 
bomb and cooled to 0°C before condensing -5 ml 
methylamine gas into the reaction mixture. The 
reaction mixture was stirred for 5 days at ambient 
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temperature before removing the solvent under reduced 
pressure. The residue was partitioned between water 
and chloroform and the organic layer was washed with 
water, brine, dried over Na 2 S0 4 and concentrated to 
5 yield a residue which was chromatographed on silica gel 
using chloroform. The product was recrystallized from 
ethyl acetate-hexane to afford 90 mg colorless solid 
(95%) of the title compound. 

lH NMR (CDC1 3 ): 5 0.92(t, J= 7.3Hz, 3H) ; 2.24(q, J= 
10 7.1Hz. 1H); 2.35(q, J- 7.1Hz, 1H) ; 2.64(s 3H) ; 3.15(s 
3H); 5.2(br s, 1/2H); 6.39(d, J= 2.4Hz, 1H); 7.02(dd, 
j. 2.3, 8.5Hz, 1H); 7.18 (br s, 1/2H); 7.29-7.48(m, 6H) 
mp: 192-195°C (dec) 

15 £Z AMPLE 86 

(+ /_)_6-Chloro-4-phenyl-4-ethyl-3-methyl-3 , 4-dihydro-2 
(lw < >-hvdrazir r > T^ nazoline 



(+/_)_2 , 6-Dichloro-4-phenyl-4-ethyl-3-methyl- 
20 3,4-dihydroquinazoline (100 mg, 0.313 mmol) as prepared 
in Example 85, Step A was dissolved in 10.0 ml of 
ethanol to which hydrazine (100 mg, 98.3 ml, 3.13 mmol) 
was added and the reaction mixture was stirred at room 
temperature for 17 hr. The solvent was removed under 
25 reduced pressure and the residue was chroma'tographed on 
silica gel using chloroform : chlorof orm-methanol- 
ammonia 80:30:3 gradient to give the title compound as 
a lyophilized solid 28 mg (857.) . 

lH NMR (CDCI3): 5 0.91(t, J=7.3Hz, 3H) ; 1.90( br s, 
30 2H); 2.29(q, J= 7.2Hz, 1H); 2.51(q, J= 7.1Hz, 1H) ; 

2.94(s 3H); 6.59(d, J=2.0Hz, 1H); 7.04(d, J=8.8Hz, 1H) ; 
7.22(dd, J-2.2, 8.7Hz, 1H) ; 7.37-7.49 (m, 5H) . 
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EXAMPLE 87 

( + /_)_e_Chloro-4-phenyl-4-ethyl-3-methyl-3,4-dihydro- 
2(lH>-iminoqninazolj Tifr hydrochloride 

5 (+/-)-2, 6-Dichloro-4-phenyl-4-ethyl-3-methyl- 

3,4-dihydroquinazoline (100 mg, 0.313 mmol) as prepared 
in Example 85, Step A was dissolved in absolute ethanol 
in a stainless steel bomb in which liquid ammonia was 
condensed then heated to 110*C for 17h. The reaction 

10 mixture solvent was removed under reduced pressure and 
the residue was chromatographed on silica gel using 
ammonia saturated chloroform and the product was 
lyophilized from dioxane to afford 43 mg (207.) of the 
title compound: 

15 X H NMR (CDC1 3 ): b 0.93(t, J=7.3Hz, 3H); 2.48(q, J= 

7.3Hz, 1H); 2.53(q, J= 7.3Hz, 1H); 2.89(s 3H) ; 6.53(d, 
J=2.2Hz, 1H); 7.01(d, J=8.6Hz, 1H) ; 7.15(dd, J=2.2, 
8.6Hz, 1H); 7.37-7.48 (m, 5H) ; 8.01(s, 2H); 11.22 
(s.lH). 

20 

EXAMPLE 88 

(+/_)_6_Chloro-4-cyclopropyl-3-methyl-3 , 4-dihydro-4- 
cvclopropv lmethvl-2aH)-methoxvliminoquinazoline 

Step A : (+/-)-2,6-Dichloro-4-cyclopropyl-3-methyl- 
4-cvclopropvlmethvl-3 . 4-dihvdroauinazoline 
To a stirring solution of 50 mg (0.17 mmol) 
of (+/-) 6-Chloro-4-cyclopropyl-4-cyclopropylmethyl-3- 
methyl-3,4-dihydroquinazolin-2(lH)-one in 3 ml of POCI3 
was added 18.4 mg (0.34 mmol) of NH4CI and the mixture 
was heated at reflux for 2 nr. The POCL3 was removed 
under reduced pressure and the residue partitioned 



25 



30 
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between CHC1 3 and ice water. The organic layer was 
washed with 107. NaHC0 3 , brine, dried over Na 2 S0 4 and 
concentrated to yield 90 mg of the title compound as an 
oil which was used as is. 
5 3-H NMR (CDCL3): 6 (-) 0.17-1.48 (m, 10H) , 1.72 (d, 
J=6.84, 2E), 3.42 (s, 3H) , 7.20-7.35 (m, 3H) . 

Step B : (+/-)-6-Chloro-4-cyclopropyl-3-methyl-3 , 

4-dihydro-4-cyclopropylmethyl-2(lH)-methoxy- 

10 T.imiTiocminazoline 

To a stirring solution of 165 mg (0.56 mmol) 
of (+/-)-2 , 6-Dichloro-4-cyclopropyl-3-methyl-4-cyclo- 
propylmethyl-3,4-dihydroquinazoline in 2.4 ml of 
pyridine was added 141 mg (1.68 mmol) of methoxylamine 

15 hydrochloride and the mixture was stirred at 100*C for 
16 hr. The solvent was removed under reduced pressure 
and the residue partitioned between water and EtOAc . 
The organic layer was washed with water, brine, dried 
over Ka 2 S0 4 and concentrated to yield a residue which 

20 W as chromatographed on silica gel usingl:4 Et0Ac:CHCl 3 
to give 99 mg (55%) of the title compound as a white 
solid, mp: 90-92°C 

^■H-NMR (CDCI3) : 5 (-) 0.19-1.21 (m, 10H), 1.73 (ddd, 
J-lll, 15.6, 5.0, 2H), 2.98 (s, 3E) , 3.77 (s. 3H), 6.70 
25 (m, 1H), 7.11 (dd, J=8.49, 2.31, 1H) , 7.21 '(d, J=2.25, 
1H), 7.66 (br s, 1H) . 

EXAMPLE 89 

30 (+/_)-6-Chloro-4-cyclopropyl-3-methyl-3 ,4-dihydro-l- 
ppth Yl-4-rvclopropvlmetbvl-2(lH)- rvanoiminoQuinazoline 
53.2 mg (0.17 mmol) of (+/-)-2 , 6-Dichloro-4- 
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cyclopropyl-3-methyl-4-cyclopropylmethyl-3 , 4-dihydro- 
quinazoline was combined with an excess of cyanamide 
and the mixture was stirred at 50 e C. After 16 hr the 
mixture was partitioned between water and CHCI3 and 

5 filtered through a celite pad. The organic layer was 
washed with water, brine, dried over Na 2 S04 and 
concentrated to give a residue which was chromatographed 
on silica gel usingl:5 EtOAc:CHCl 3 to give 12 mg (22%) 
of the title compound as a colorless solid. 

1° mp: 222-226°C (dec) 

^■H NMR (CDCI3): 8 (-) 0.12-1.13 (m, 9H) , 1.43-2.05 (m, 
3H), 3.39 (S, 3H), 7.30-7.50 (m, 3H) , 9.21 (s, 1H). 

EXAMPLE 90 

15 

6-chloro-4-cyclopropyl-2 , 2-dioxo-lH-2 , 1 ,3-benzothiadi- 

azine 

A solution of 1.429 g (7.3 mmol) of 
cyclopropyl (4-chloroanilin-2-yl) ketone and 769 mg 

20 (8.0 mmol) of sulf amide in 35 mL of toluene was heated 
at reflux for 6 h using a Dean-Stark trap to remove 
water. After cooling, the solvents were removed and 
the residue triturated with 95:5 CHCI3-CH3OH. The 
resulting solution was chromatographed on 100 g of fine 

25 si0 2 using 90:10 CHCI3-CH3OH to give 210 mgf of a yellow 
solid. An anaytical sample was obtained by 
crystallization from butyl chloride to give a yellow 
crystals: mp: 202-204°C, 

*H NMR (CDCI3-CD3OD) : 6 1.23-1.30 (m, 2H), 1.42-1.48 
30 ( m , 2H), 2.36-2.46 (m, 1H), 4.20 (br s, 1H), 7.025 (d, 
J=8.8 Hz, 1H), 7.49 (dd, J=8.8, 2.3 Hz, 1H) , 7.968 (d, 
J=2.3 Hz, 1H). Anal. Calcd for C 10 H 9 C1N 2 0 2 S : C 46.79 
H 3.53 N 10.91 Found:. C 46.85 H 3.58 N 10.79. 
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TRAMPLE 91 

4-Allyl-6-chloro-4-cyclopropyl-3,4-dihydro-2,2-dioxo-lH- 

7 , 1 ,3-ben* Qfhiadiazine 

5 A solution of 179 mg (0.744 mmol) of 

6-chloro-4-cyclopropyl-2 , 2-dioxo-lH-2 , 1 , 3-benzothiadi- 
azine in 5 mL of dry THF was added to 1.9 mL of a IH 
ethereal solution of allylmagnesium bromide (Aldrich) 
dropwise under Ar. A slight yellow color persisted, so 
10 an additional 0.5 mL of allylmagnesium bromide solution 
was added. The reaction was worked up by adding 
ice-water and extracting with two portions of CHC1 3 , 
drying over MgS04 and removing the solvents to give an 
oil which was chromatographed on 10 g fine Si0 2 using 
15 1:3 EtOAc-hexane to give 115 mg of a colorless solid: 
mp: 112-113°C, 

*H NMR (CDC13): 6 0.28-0.45 (m, 2H), 0.50-0.70 (m, 2E) , 
1.43-1.53 <m, IH), 2.47 (dd, J=14.4, 9.1 Hz, IH) , 2.85 
(dd, J=14.4, 5.2 Hz, IH), 4.63 (s, IH) , 5.20-5.32 (m, 
20 2H), 5.58-5.72 (m, IH), 6.70 (d, J=8.3 Hz, IH) , 6.88 

(s, IH), 7.188 (dd, J=8.3, 2.3 Hz, IH) , 7.23 (d, J=2.3 
Hz, IH). Anal. Calcd for C 13 H 15 C1N202S : C 52.26 H 
5.06 N 9.38 Found : C 52.14 H 4.96 N 9.11. 

25 m AMPLE 92 

6-chloro-4-cyclopropyl-3 , 4-dihydro-2 , 2-dioxo-4-propyl- 

}■*-? . 1 . 3-b pp7.nthiadiazine _ _ 

A solution of 110 mg (0.37 mmol) of 4-Allyl- 
30 6-chloro-4-cyclopropyl-3 , 4-dihydro-2 , 2-dioxo-lH-2 ,1,3- 
benzothiadiazine in 12 mL of absolute ethanol was 
hydrogenated at 47 psi in the presence of 23 mg of 57. 
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Rh-C for lh. After filtration of the catalyst, the 
solution was evaporated to give a white solid which was 
crystallized from butyl chloride to afford 25 mg of a 
colorless solid: mp: 135-136'C, 

5 *H NMR (CDCI3): 5 0.25-0.45 <m, 2H), 0.46-0.70 (m, 2H) , 
0.93(t, J=7.3 Hz, 3H), 1.25-1.54 (m, 3H), 1.74-1.97 (m, 
2H), 4.49 (S, 1H), 6.68 (d, J=9.1 Hz, 1H), 6.88 (s, 
1H), 7.12-7.22 (m, 2H). Anal. Calcd f or 
C 13 H 17 C1N20 2 S: C 51.91 H 5.70 N 9.31 Found: C 

10 52.13 H 5.63 N 9.18. 

EgAHELE 93 

(+/-)-6-Chloro-4-ethynyl-3-hydroxymethyl-4-phenyl-3 , 4- 

15 dihvdro-2(lH)-quinazoXinone 

To a 15 ml round bottomed flask containing 
(+/-)-6-chloro-4-ethynyl-4-phenyl-3,4-dihydro-2(lH)- 
quinazolinone (56 mg, 0.20 mmol) dissolved in 300 ml 
dioxane was added pyridinium p-toluenesulf onate 

20 (50.3mg, 0.20 mmol) and 5ml formalin solution (377. 

aqueous), and the reaction mixture was heated to 60°C 
for 96h. The reaction mixture was quenched into 
saturted sodium bicarbonate and extracted with ethyl 
acetate. The organic layer was washed with water, 

25 brine, dried over Na2S04 and concentrated to yield a 
residue which was chromatographed on silica gel using 
10:90 isopropanol-hexane to afford 45 mg (72%) of the 
title compound. 

X H NMR (CDCI3): 8 3.02(s 1H); 4.85(d, J=11.0Hz, 1H) ; 
30 5.02(d, J=10.7Hz, 1H); 6.74(d, J=8.6Hz, 1H) ; 6.94(d, 

J=2.2Hz, 1H); 7.16(dd, J=2.2, 7.8Hz, 1H); 7.35-7.45 (m, 
3H); 7.63-7.66 (m, 2H) ; 8.07 (br s,lH). 
mp = 138-140*C 
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EXAMPLE 94 

( + /_)_4-ethynyl-6-methanesulfonamido-3-methyl-4-phenyl- 
•3,4-dihvdro-2(lH)- qiHnazolinone 

5 

Step A : 5-nitro-2-(l-imidazolecafbonylamino) 

frenzpphenpne _ 

In a manner similiar to Example 96, step D, 
2-amino-5-nitrobenzophenone (24.22 g, 100 mmol) was 

10 reacted with l.l'-carbonyldi imidazole (20.3 g, 125 

mmol) in dry, distilled THF (200 ml) at 60°C to which 
10% additional 1 , 1 '-car bonyldi imidazole and imidazole 
(20.0 g, 294 mmol) were added to improve the yield of 
imidazolide. After aqueous workup, the product was 

15 crystallized from a minimum volume of ethyl acetate to 
afford 10.95 g (337.) of the title compound. 

Step B : 6-Nitro-4-hydroxy-3-methyl-4-phenyl-3 , 
4-dihvdro-2 ( lH~)- gn inazolinone 

20 To a 100 ml round bottomed flask with a stir 

bar and argon inlet was added 5-nitro-2- 
(1-imidazolecarbonylamino) benzophenone (10.3 g, 30.6 
mmol), imidazole (2.09 g, 30.6 mmol) and distilled, dry 
THF (200 mL). To this well stirred suspension was 

25 sparged methyl amine gas for 45 min and the' resulting 
solution was stirred at room temperature for 17h. The 
solvents were removed in vacuo , the residue was 
partitioned between ethyl acetate and 107. citric acid, 
and the organic layer was washed with water, brine, 

30 dried over Na 2 S0 4 . The solvent was removed to yield a 
residue which was triturated with 1:2 ethyl 
acetate-hexane and dried at 60°C in vacuo to afford 
8.35 g orange solid (957.) of the title compound. 
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Step C : 6-Nitro-3-methyl-4-phenyl-3 , 4-dihydro- 

2dH">-auinazolinone 

In a manner similiar to Example 96, step F, 
6-nitro-4-hydroxy-3-methyl-4-phenyl-3 , 4-dihydro-2(lH)- 
5 quinazolinone (7.00 g, 23.4 mmol) and 250 ml toluene 
was heated to reflux with water removal for 18h. The 
bright yellow-orange tetraene product was collected on 
a frit and dried in vacuo to afford 5.00 g (73%) of the 
title compound. 

10 

Step D: 4-Ethynyl-3-methyl-6-nitro-4-phenyl-3,4- 

dihvdro-2(lH)-quinazolinone 

In a manner similiar to Example 96, Step G, 
6-nitro-3-methyl-4-phenyl-3,4-dihydro-2(lH)-quinazolinon 

15 e (500 g, 17.8mmol) was reacted with sodium acetylide 
suspension (8.07 ml of an 187. wt. suspension in light 
petroleum, 30.3 mmol) in dry, distilled THF/DMF (1:1). 
Addition of 18-crown-6 and vigorous stirring at room 
temperature for three days was necessary to improve the 

20 yield. The reaction was quenched into 10% citric acid 
and extracted with ethyl acetate. The organic layer 
was washed with water, brine, dried over Na 2 S04 and 
concentrated to yield a dark red-brown oil (6.80 g). 
The desired product was isolated by silica gel 

25 chromatography using 25:75 ethyl acetate-hexane 

affording a low isolated yield of the title compound 
(160 mg, 37. yield). 

Step E : 6-Amino-4-ethynyl-3-methyl-4-phenyl-3 , 4- 

30 dihvdro-2 flH>-Quiiiazolinone 

To a 25 ml three-neck round bottomed flask 
fitted with reflux condenser and stirring bar was added 
sodium carbonate (152 mg, 1.43 mmol) and sodium 
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dithionite (198 mg, 1.14 mmol) dissolved in water and 
heated to 65 *C in an oil bath. A methanol solution of 
4-ethynyl-3-methyl-6-nitro-4-phenyl-3,4-dihydro-2(lH)- 

quinazolinone (100 mg, 0.325 mmol in 3 ml Me OH) was 
5 added by syringe to the reaction mixture and heated to 
reflux at 85°C for 2h. Ethyl acetate extraction of 
the aqueous reaction followed by water and brine washes 
afforded 70 mg crude amino analog after drying over 
Na 2 S0 4 , concentrating to dryness. After silica gel 
10 chromatography (80:20 ethyl acetate-hexane) , 38 mg 
(427.) of the title compound was isolated. 

Step F : (+/-)-4-Ethynyl-6-methanesulfonamido-4-phenyl- 
^-mPthvl-3 . 4-dihvdro-2(lH)-quinazplinpne 

15 in a dry 10ml round bottomed flask, 6-amino- 

4-ethynyl-3-methyl-4-phenyl-3 , 4-dihydro-2(lH)-quina- 
zolinone (10 mg, 0.031 mmol) was dissolved in 4 ml 
methylene chloride to which 0.50 ml dry, distilled 
pyridine and K ,N-4-dimethylaminopyridine was added. 

20 Methanesulfonic anhydride (18.9 mg, 0.108 mmol) was 
added at 0°C, the reaction mixture was then warmed to 
room temperature and stirred for 4 days during which 
additional methanesulfonic anhydride (0.108 mmol) was 
added. The reaction was quenched into 107. citric acid 

25 and extracted with ethyl acetate. The organic layer 
was washed with water, brine, dried over Na2S0 4 and 
concentrated to yield the desired product after silica 
gel chromatography using 25:75 ethyl acetate-hexane The 9 
title compound (8.1 mg, 747. yield) was lyophilized from 

30 dioxane. * 
lH NMR (CDC1 3 ): 5 2.84(s 3H) ; 2.89(s 3H); 2.97(s, 1H); 
6.75-6.82(m, 3H) ; 7.12(dd, J=2.4 8.5Hz, 1H) ; 7.36-7.43 
(m, 3H); 7.63-7.60 (m, 2H); 8.17 (s.lH). 
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EXAMPLE 95 

( + /_)_6-Chloro-4-ethynyl-4-phenyl-3 , 4-dihydro-2 ( 1H)- 
qiunazolin-pne __ — 

5 

Step A : 6-Chlor o-4-hyd roxy-3- ( 4-methoxybenzy 1 )-4- 

phenvi-3 . 4-rfihvdro-2(lH>-ouinazolinpne 

To a 100 ml round bottomed flask with a stir 
bar and argon inlet was added 5-chloro-2-(l-imidazole- 

10 carbonylamino)benzophenone (4.0 g, 12.3 mmol), 

imidazole (837 mg, 12.3 mmol) and distilled, dry THF 
(70 mL). To this well stirred suspension, 4-methoxy- 
benzyl amine (8.42 g, 61.4 mmol) was added and the 
resulting solution stirred at 40°C for 96h. The 

15 reaction mixture was partioned between ethyl acetate 
and 10% citric acid, the organic layer was washed with 
water, brine, dried over Na 2 S04 and concentrated to 
yield a residue which was triturated with 1:2 ethyl 
acetate-hexane and dried at 60 °C in vacVP to afford 

20 4.81 g white solid (997.) of the title compound. 

Step B : 6-Chloro-3-(4-methoxybenzyl)-4-phenyl-3 ,4- 

i hvd ro-2 ( 1 H >-ou inazol inone 

To a 250 ml round bottomed flask with a 

25 stirring bar, Dean-Stark trap, reflux condefnser and an 
argon inlet was added 6-chloro-4-hydroxy-3-(4-methoxy- 
benzyl )-4-phenyl-3 , 4-dihydro-2 ( lH)-quinazolinone ( 4 . 81 
g, 12.18 mmol) and 100 ml toluene. The reaction was 
heated to reflux with water removal for 18h. Toluene 

30 was removed in vacuo and the residue triturated with 
hexane to crystallize the bright yellow tetraene 
product, which was collected on a frit and dried is 
vacuo to afford 4.35 g (957.). 
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s tep c: 6-Chloro-4-ethynyl-3-(4-methoxybenzyl)-4- 

r h pnvi -3 . i hvc\ r 0-7 q w ^ -mi ina 20I i none 

To an oven dried, three-neck flask with a 
stirring bar, argon inlet and a thermometer was added 
5 6 _ c hloro-3-(4-methoxybenzyl)-4-phenyl-3,4-dihydro-2(lH>- 

quinazolinone (3.80 g, 10.1 mmol) and distilled, dry 
THF. This solution was cooled in an ice bath and a 
suspension of sodium acetylide (8.07 ml of an 181 wt. 
suspension in light petroleum, 30.3 mmol) was added in 

10 a syringe. The mixture was warmed to 0°C for 30 

minutes at which point the yellow slurry changed to an 
orange solution. Further warming to room temperature 
and stirring for an additional lh caused no additional 
color change. The reaction was quenched into 107. 

15 citric acid and extracted with ethyl acetate. The 

organic layer was washed with water, brine, dried over 
Na 2 S0 4 and concentrated to yield a yellow oil (9.08g) 
of which the 2 major products were the desired product, 
6-chloro-4-ethynyl-3-(4-methoxybenzyl)-4-phenyl-3,4-di- 

20 h ydro-2(lH)-quinazolinone, and the hydroxy precursor, 
6-chloro-4-hydroxy-3-(4-methoxybenzyl)-4-phenyl-3,4-di- 

hydro-2(lH)-quinazolinone. Chromatography using 30:70 
ethyl acetate-hexane afforded a low isolated yield of 
the title compound (380 mg, 10% yield). 

f 

25 

Step D: 6-Chloro-4-ethynyl-4-phenyl-3 ,4-dihydro-2(lH)- 

qy inazp l in-one . 

In a manner according to Example 14, step C, 
the title compound was prepared from 6-chloro-4- 
30 ethynyl-3-(4-methoxybenzyl)-4-phenyl-3 ,4-dihydro-2(lH)- 

quinazolin-one (180 mg, 0.447 mmol) using 20% 
trifluoroacetic acid in methylene chloride after 17h to 
give 128 mg (99%) of a white solid after silica gel 
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chromatography (1:1 ethyl acetate-hexane) and 
crystallization from chloroform: 
X H KMR (CDC1 3 ): 8 2.93(s 1H); 5.66(s,lH), 6.78(d, 
J=8.6Hz, 1H); 6.94(d, J=2.4Hz, 1H) ; 7.18(dd, J=2.2, 
5 10.7Hz, 1H); 7.39-7.45 <m, 3H>; 7.65-7.68 (m, 2H); 8.53 
(s.lH). 

mp = 174-175 *C 

EXAMPLE 96 

10 

(+/_) 6-fluoro-3,4-dihydro-3-methyl-4-phenyl-4- 
Pthvnvl-2 ( llO-qu inazol inone 

Step A : 6-f luor o-2-methvl -4-benzo 3cazoc inone 

To a 250 mL round bottomed flask with a 
stirring bar and an argon inlet was added 

5- fluoro-2-aminobenzoic acid (lO.OOg, 64.46 mmol) and 
acetic anhydride (100 mL, 1.060 mol). This mixture was 
heated at reflux for 6h during which time the brown 
solid dissolved. The cooled reaction mixture was 
concentrated in vacuo and the solid residue was 
recrystallized from boiling ethyl acetate to give 8.02g 
of 6-f luoro-2-methyl-4-benzoxazocinone as white 
crystals. 

!h NMR (CDCI3): 5 2.47 (s, 3 H) , 7.40-7.60 {m, 2 H) , 
7.83 (dd, J= 2.93, 7.91Hz, 1 H) . 

Step B : N- ( 7 -benzovl-4-f luo rophenvl ~) ac et ami d e 

To a 300 mL round bottomed flask with a 
30 stirring bar, argon inlet and a septum was added 

6- fluoro-2-methyl-4-benzoxazocinone (5.37g, 30.0 mmol) 
and 100 mL of dry THF. This solution was cooled to 
-78°C and a solution of phenyl magnesium bromide (10.0 



15 



20 



25 
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mL of a 3H solution in ethyl ether) was added slowly 
with a syringe. The cooling bath was allowed to expire 
and the mixture was allowed to warm to room 
temperature. The reaction mixture was treated with 

5 saturated aqueous sodium potassium tartrate solution 
and extracted with ethyl acetate. The ethyl acetate 
extract was washed with water and brine. Drying 
(MgS0 4 ), filtration, and removal of the solvent in 
vacuo , gave 7.78g of N-(2-benzoyl-4-f luorophenyl) 

10 acetamide as an off-white crystalline solid. This 
material was used without further purification. 



Step C : 7-pmino-5- f Innrobenzophenone 

To a 1L round bottomed flask with a stirring 

15 bar and a reflux condenser was added N-(2-benzoyl- 

4-fluorophenyl)acetamide (7.78g, 30 mmol), ethanol (120 
mL), and 6H HC1 (120 mL) . This mixture was heated at 
reflux for lOh. The cooled reaction mixture was 
concentrated in vac uo to give a yellow semi-solid. 

20 This mixture was dissolved in water and the solution 

was made basic with 10H NaOE solution. The mixture was 
extracted with chloroform and this extract was washed 
with brine, dried (MgS0 4 ), filtered and concentrated in 
vacu o . The crude product was chromatographed on 250g 

25 of silica gel using 107. ethyl acetate in hexane as 
eluant. There was obtained 2.33g of 2-amino-5- 
fluorobenzophenone as a bright yellow crystalline 
solid . 

lH NMR (CDC1 3 ): 5 5.90(br S, 1 H), 6.70 (dd, J=4.5, 
9.0, 1 H), 7.10 (m, 2 H), 7.56 (m, 3 H), 7.65 (m, 2 H) . 



30 
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step D : 5-f luoro-2-(l-imidazolecarbonylamino)- 

benzophenone - : — 

To a 100 mL round bottomed f lask with a 
stirring bar, argon inlet and a reflux condenser was 

5 added 2-amino-5-f luorobenzophenone (2.33g 10.8 mmol), 
l.l'-carbonyldi imidazole (2.19g, 13.53 mmol) and dry 
methylene chloride (15 mL). This mixture was heated at 
reflux for 18h. The mixture was concentrateed in vacuo 
and the residue was partitioned between ethyl acetate 

10 and water. The ethyl acetate layer was separated and 
washed sequentially with 10% aqueous citric acid, 
water, and brine. Drying (MgS0 4 ), filtration, removal 
of the solvent in vacuo . and trituration with hexanes 
gave 2.2g of 5-f luoro-2-(l-imidazolecarbonylamino)- 

15 benzophenone as a solid. 

l-H NMR (CDC1 3 ): 5 6.51 (dd, J=4.4, 9.1, 1 H), 6.98 (s, 
1 H), 7.05 (s, 1 H), 7.15 (m, 3 H) , 7.31 (m, 2 H) , 7.50 
(m, 3 H). 

20 step E : 6-f luoro-3 ,4-dihydro-4-hydroxy-3-methyl- 

4-r>henvl-2 ( lH)-Qu inazolinone 

To 100 mL round bottomed flask with a 
stirring bar was added 5-f luoro-2-(l-imidazolecarbonyl- 
amino) -benzophenone (2.22g, 7.18 mmol) and distilled, 

25 dry THF (50 mL) . To this well stirred suspension was 
sparged methylamine gas for 15 min, during which time 
all of the solid dissolved. The resulting mixture was 
stirred at room temperature for 24h. The solvents were 
then removed in vacuo the residue was triturated with 

30 ethyl acetate and the solid product was collected on a 
frit and washed with a little 1:1 ethyl acetate-hexane 
solution. The product was dried in vacuo at room 
temperature. Yield: 1.75g. 
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1 H NMR (DMS0-d 6 ): 6 2.63 (s, 3 H), 6.59 (dd, J=2.8, 
9.3, 1 H), 6.80-7.00 (m, 2 H) , 7.10 (s, 1 H) , 7.20-7.45 
(m, 5 H) , 9.80 (br s, 1 H) . 

5 step F: i-Minm-Wt ^ -A- r hPnvl-?nH Vnili T^PlihPne , 
To a 100 mL round bottomed flask with a 
stirring bar, Dean-Stark trap, reflux condenser, and an 
argon inlet was added 6-f luoro-3 ,4-dihydro-4-hydroxy-3- 
methyl-4-phenyl-2(lE)-quinazolinone (1.75g, 6.43 mmol) 

10 and toluene (50 mL) . This mixture was heated at reflux 
with water removal for 18h. The cooled reaction 
mixture precipitated yellow crystalline 6-fluoro-3- 
methyl-4-phenyl-2(3E)-quinazolinone which were 
collected on a frit and dried in vaciifi. Yield: 1.44g. 

15 This material was used in the final step without 
further purification. 

Step G : 6-f luoro-3, 4-dihydro-4-ethynyl-3-methyl-4- 
r t, 0 T,Yi-7nTn-ouinazolinpne 



30 



20 To an oven dried, three necked round bottomed 

flask with a stirring bar, argon inlet, and a 
thermometer was added 6-f l U oro-3-methyl-4-phenyl-2(3H)- 
quinazolinone (1.44g, 5.66 mmol), and distilled, dry 
TEF. This solution was cooled in an ice bath and a 
25 suspension of sodium acetylide (7.55 mL of 'an 187. wt. 
suspension in light petroleum, 28.32 mmol) was^added 
with a syringe. The mixture was warmed to +21 C at 
which point the yellow solution became white. The 
mixture was maintained at 21°C for an additional 10 
min. then the reaction was quenched with water. The 
resulting mixture was diluted with ethyl acetate and 
the layers were separated. The organic phase was 
washed with brine, dried (MgS0 4 ), filtered, and 
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concentrated in vacuo . The syrupy residue was exposed 
to high vacuum for 24h to remove the light petroleum. 
The solid residue was then chromatographed on 90g of 
silica gel using 1:1 ethyl acetate-hexane as eluant. 
5 There was obtained 821 mg of (+/-) 6-f luoro-3,4-dihydro- 
4-ethynyl-3-methyl-4-phenyl-2(lH)-quinazolinone as a 
white solid. An analytical sample was prepared by 
recrystallization from ethyl acetate-hexane. mp: 
186-188°C. 

1° NMR (CDC1 3 ): 6 2.99 (s, 3 H), 2.95 (s, 1 H), 6.62 

(dd, J=2.8, 9.2, 1 H) , 6.76 (dd, J=4.8, 8.8, 1 H), 6.85 
(dt, J=4.8, 8.1, 1 H>, 7.38 (m, 3H), 7.62 (m, 2 H), 
8.88 (br S, 1 H). 

15 EXAMPLE 97 

(+/-) 4-Ethynyl-3-methyl-4-phenyl-3 , 4-dihydroquina- 

goliTi-2(im-one . 

In a manner similar to Example 96, step G, 
20 the title compound was prepared from 3-methyl-4-phenyl- 
2(3H)quinazolinone . 

X H NMR (CDCI3): 8 2.85 (s, 3H); 2.99 (s, 1H); 6.77 (d, 
J=8, 1H); 6.81-6.91 (m, 2H) ; 7.13-7.18 (m, 1H); 
7.33-7.41 (m, 3H); 7.57-7.65 (m, 2H) . 
25 mp : 201-202 e C 

EXAMPLE 98 

(+/_) 6-Bromo-4-ethynyl-3-methyl-4-phenyl-3 ,4- 

». 30 4-dihvdroc minazolin-2(lH)-one 

In a manner similar to Example 96, step G, 
the title compound was prepared from 6-bromo-3- 
me t hy l-4-phenyl-2 ( 3H ) qu inazol inone . 
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10 



lH NMR (CDC1 3 ): 5 2.87 (s, 3H); 2.96 (s, 1H); 6.63 (d, 
j=8.4, 1H); 7.03 (d, J=2.0, 1H); 7.24-7.27 (m, 1H); 
7.31^7.44 (m, 3H) ; 7.56-7.64 (m, 2H); 7.93 <br s, 1H). 
mp: 228-230°C 

SAMPLE 99 

6-Chloro-4-ethynyl-4-(3-furyl)-3-methyl-3 , 4-dihydro- 
qiiina2olin-2qH)-(?ne _ _ 



Step A : r7-Amino-5- rh1nTOPhenv1 )-3-fnryl ketone - 

A solution of 3-bromofuran (.628 ml, 6.99 
mmol) in 10 ml ethyl ether was cooled to -78 »C under 
argon n-Butyl lithium (4.3 ml of 2.5M sol. in hexane) 

15 W as added dropwise and solution was stirred for lh. 

N-Methoxy-N-methyl 2-amino-5-chlorophenylamide (500mg, 
2.33mmol, prepared according to J. Org. Chem. , 5_£, PP 
3750-2, 1991) was added to the anion in 15 ml ethyl 
ether and stirred at -20 -C for 2h. Quench with water 

20 and extract with ethyl acetate. Wash organics with 
water and brine and dry over MgS0 4 . Rotovap off 
solvent to give a solid which was chromatographed on 
Si0 2 using ethyl acetate/hexanes to give 410 mg yellow 
solid. 

25 

Step B : A-rMoro-4- ^ -fnrvl')-3-methvlquina7,olin-2-one 

The solid from step A (150 mg, 0.729 mmol) 
was dissolved in 3 ml acetonitrile and 0.5 ml methyl 
isocyanate and refluxed with DABCO under Ar for 18 h. 
30 Replace solvent with toluene and reflux with a 

Dean-Stark trap for 24 h. Cool to room temperature and 
filter off yellow solid (82mg). 
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Step C : 6-Chloro-4-ethynyl-4-(3-furyl)-3-methyl- 

3 . 4-dihvdroqninazo l in^ClH^-one 

The solid from step B (82 mg, 0.315mmol) was 
slurried in 5 ml dry THF and sodium acetylide (350mg, 

5 l.32mmol, 18% slurry in xylene) was added dropwise via 
syringe. The reaction was stirred at room temperature 
for 18 h. The mixture was poured into ethyl acetate 
and washed with water, brine, dried over MgSO^ 
filtered and concentrated in vacuo- The crude product 

10 was chromatographed on silica gel using 40% EtOAc in 

hexane as eluant to give 15 mg (17% yield) of the title 
compound as a colorless solid: 

lH NMR (DMS0-d 6 ): 8 2.78 (s, 3H) ; 4.02 (s, 1H); 6.31 
(s, 1H); 6.87-6.93 (m, 2H) ; 7.29 (dd, J=1.7,8.2, 1H) ; 
15 7.72 (s, 1H); 7.86 (s, 1H) ; 10.00 (br s, 1H). 
mp: 253-255 °C 

F,Y AMPLE 100 

20 6-Chloro-4-cyclopropyl-4-phenyl-3-methyl-3 ,4-dihydro- 

qninazol j ( lH'y-one 

6-Chloro-3-methyl-4-phenyl-2(3H)-quinazolinone 

(740 mg, 2.7 mmol), suspended in 10 mL of anhydrous THF 
at -30°C, was treated with an excess of cyclopropyl- 

25 magnesium bromide in a manner similar to Example 96, 
Step G. The crude reaction product was purified by 
flash chromatography on silica gel (60/40 EtOAc /hexane ) , 
to afford 210 mg of the title compound, mp 187-189 °C. 
X H NMR (CDC1 3 ): 8 0.12-0.32 (m, 2H) ; 0.52-0.63 (m, 1H); 

30 0.70-0.84 (m, 1H) ; 1.65 (m. IE); 2.78 (s, 3H) ; 6.26 (d, 
J = 2 Hz, 1H); 6.69 (d, J = 8.5 Hz, 1H) ; 7.07 (dd, J = 
2, 8.5 Hz, 1H); 7.29-7.45 (m, 3H); 7.58 (d, 3=7 Hz, 
2H); 8.52 (s, 1H). 
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EXAMPLE 101 

9-chloro-10b-(l-propyl)-2 ,3,6, 10b-tetrahydro(5H)-oxa- 
o ( 3 . 2c > gy 3 113 in-5-one _ 

5 

Step A : A solution of 2 . Onunol of 2-amino-5- 
chlorobutyrophenone (396mg) and 1.62g (lO.Ommol) of 
l,l»-carbonyldi imidazole in 5mL of CH 2 C1 2 was stirred 6 
hr. at room temperature under N 2 . The mixture was 

10 diluted with 8mL of 107. aq. citric acid and stirred 

until precipitation of a white solid was complete. The 
solid was collected and washed with water by suction 
and recrystallized from 15mL of CE3CN to give 347mg of 
the N-imidazolyl carbonyl derivative of the starting 

15 ketone. mp:164°C. 

Step B : A solution of 292mg (l.OOmmol of the 
imidazolyl intermediate) and ethanolamine (150mL) in 
lOmL of toluene was refluxed 2 hr. under N 2 , cooled, 

20 washed with 5mL of 107. aq. citric acid and brine, dried 
by filtering through cotton, and concentrated under 
vacuum to give 270mg of white solid. Recrystallization 
from n-BuCl/hexane gave 220mg white crystalline title 
compound mp: 201-203 C); 

25 1h NMR(CDC1 3 ): S 0.853 (t, J=7.2Hz, 3H, CH3} , 1.16 (m, 
1H, CH a H b ), 1-30 (m, IE, CH a H b ), 1.74 (m, 2H, CH a H b ), 
3.61 (m, 1H, CH a N), 3.85 <m, 1H, CH b N) , 4.16 (m, 2H, 
CH 2 0), 6.78 (d, J=8.31, 1H, H 8 ), 7.21 (dd, J=2.26,8.31, 
1H, H 7 ), 7.33 (d,J=2.26, 1H, H 5 ), 8.15 (br s, 1H, NH). 



30 
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EXAMPLE 1Q2 

(+/_) 9-chloro-10b-phenyl-l ,2,3, lOb-tetrahydro- 
pvrrolon.2-c1quinazolin-5(6H)-o ne 

5 

Step A : 6-chloro-3 , 4-dihydro-4-hydroxy-3-(4-methoxy- 

ben2vlW4-phenvl-2aH)-auina20linone 

In a manner similar to that described for 
Example 96, step E, 4-methoxybenzylamine (4.42g, 32.23 
10 mmol) was reacted with 5-chloro-2-(l-imidazolecarbonyl- 
amino)-benzophenone (10. Og, 30.70 mmol) in 200 mL of 
dry THF to give 11. 6g of 6-chloro-3 ,4-dihydro-4- 
hyd roxy-3- ( 4-methoxybenzyl )-4-pheny 1-2 ( 1H )-qu inazol inone 
as a white crystaline solid. 

15 

Step B : 6-chlor o-3- ( 4-methoxybenzyl ) -4-phenyl- 

2 ( 3H')-quinazolinone 

In a manner similar to that described for 
Example 96, step F, 6-chloro-3 , 4-dihydro-4-hydroxy- 
20 3_ ( 4-methoxybenzyl )-4-pheny 1-2 < lH)-quinazolinone 

(11. 5g, 29.12 mmol) was heated at reflux in toluene for 
24h, with water removal. There was obtained 10.21g of 
6-chloro-3-(4-methoxybenzyl)-4-phenyl-2(3H)-quinazolinon 
e as a bright yellow solid. 

25 

Step C : 6-chloro-3 ,4-dihydro-4-(2-propenyl)-3- 
( 4-methoxybenzyl )-4-pheny 1-2 ( 1H)- 

qtiinazolinone 

In a manner similar to that described for 
30 Example 96, step G, 6-chloro-3-(4-methoxybenzyl)-4- 
phenyl-2(3H)-quinazolinone (8.00g, 21.23 mmol) was 
reacted in dry THF with allyl magnesium chloride (12.5 
mL, of a 2.0 M solution in ethyl ether) to give after 



« 
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chromatography, 6.0g of 6-chloro-3 ,4-dihydro-4- 
(2 _propenyl)-3-(4-methoxybenzyl)-4-phenyl-2(lH)- 

quinazolinone as a white, crystalline solid, mp: 

185-187°C. 

5 

st ep p ; 6 -chloro-3,4-dihydro-4-(2-propenyl)-4-phenyl- 

9(iff)- q iiina7.olinong 

To a 50 mL round bottomed flask with a 
stirring bar and an argon inlet was added 6-chloro-3, 
10 4 -dihydro-4-(2-propenyl)-3-(4-methoxybenzyl)-4-phenyl- 

2(lH)-quinazolinone (5g, 11.94 owl). CH 2 C1 2 (25 mL) 
and TFA (25 mL) . This solution was stirred 24h at 
ambient temperature. The solvents were removed in 
vacuo and the residue was chromatographed on 200g of 
15 silica gel using 1:1 EtOAc-hexanes as eluant. There 
was obtained 3.62g of 6-chloro-3 ,4-dihydro-4-(2- 
propenyl)-4-phenyl-2<lH)-quinazolinone as a crystalline 
solid. An analytical sample was prepared by 
trituration with CH 2 Cl 2 -hexane solution, mp: 110-113 C 



20 



step E : 6-chloro-3 ,4-dihydro-4-(3-hydroxypropyl)- 
4-pjienyJ - 2 C w > -H" i nazol inone 



To an oven dried 3 necked 100 mL flask with a 
stirring bar, argon inlet, and a septum was added 
25 6 -chloro-3,4-dihydro-4-(2-propenyl)-4-pheny'l-2(lH)- 

quinazolinone (500 mg, 1.67 mmol) and dry THF (20 mL). 
To this well stirred solution was added a solution of 
9-borabicyclo[3.3.1]nonane (11.72 mL of a 0.5H solution 
in THF) with a syringe. This mixture was stirred at 
30 ambient temperature for 17h. The reaction was quenched 
with 5 mL of 10% aqueous NaOH solution and 5 mL of 30/. 
H 7 0 7 solution. The resulting mixture was stirred at 
ambient temperature for 4h. The mixture was diluted 



WO 93/04047 



PCT/US92/06576 



- 229 - 

with EtOAc and the layers were separated. The organic 
phase was washed withwater and brine. Drying (MgSO^, 
filtration, and removal of the solvent in vacuo gave 
the crude product as a colorless foam. This material 
5 was chromatographed on 80g of silica gel using 2.5% 
methanol in EtOAc as eluant to give 400mg of 
6-chloro~3,4«-dihydro-4-(3-hydroxypropyl)-4-phenyl-2(lH)- 

quinazolinone as a colorless foam. 

10 Step F : 6-chloro-3,4-dihydro-4-(3-(4-toluenesul- 

fonvloxv)propvl)-4-phenvl-2aH) -quinazolinone 
To a 100 mL round bottomed flask with a 
stirring bar and an argon inlet was added 6-chloro-3, 
4-d i hyd r o-4- ( 3 -hyd r oxyp r opy 1 ) -4-pheny 1-2 ( 1H ) -qu inazo- 

15 linone (400 mg, 1.26 mmol), dry CH 2 Cl2 (10 mL) , 

pyridine (0.40 mL t 5.00 mmol), and p-toluenesulf onyl 
chloride (265 mg, 1.39 mmol). This mixture was stirred 
at ambient temperature for 18h than an addition 50 mg 
of p-toluenesulf onyl chloride was added. . This solution 

20 was stirred an additional 6h. This solution was 

diluted with chloroform and washed with 10% aqueous 
citric acid, water, and brine. Drying (MgSO/p, 
filtration, and removal of the solvent in vacuo gave 
450mg of crude product. This material was 

25 chromatographed on 80g of silica gel using U:l 

EtOAc-hexane as eluant. There was obtained 362 mg of 
pure 6-chloro-3 , 4-dihydro-4-(3-(4-toluene- 
sulf onyloxy)propyl)-4-phenyl-2(lH)-quinazolinone as a 
clolorless foam. 
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step G ; (+/-) 9-chloro-10b-phenyl-l ,2,3, lOb-tetrahydro- 

r yrrn1ori.7 -r1qiiinazoHn-Sf(»H>-one 

To a 25 mL round bottomed flask with a 
stirring bar, and an argon inlet was added 6-chloro-3, 
5 4 _ d ihydro-4-(3-(4-toluenesulfonyloxy)propyl)-4-phenyl- 

2(lE)-quinazolinone (100 mg, 0.212 mmol), finely 
powdered potassium carbonate (250 mg, 1.809 mmol), and 
dry DMF. This well stirred mixture was heated at 100°C 
for 2h. The cooled reaction mixture was diluted with 

10 EtOAc (100 mL) and this solution was washed with water 
(3X 30 mL), and brine (50 mL) . Drying (MgS0 4 ), 
filtration, removal of the solvent in vacua, and 
recrystallization from EtOAc-hexanes gave 50 mg of 
(+/-) 9-chloro-10b-phenyl-l ,2,3, lOb-tetrahydro- 

15 py r rolo[l,2-c]quina2olin-5(6H)-one as white crystals, 
mp: 231-233°C. 

% NMR (CDC1 3 ): 6 1.60-1.83 (m, 1 H) , 1.97-2.10 (m, 1 
H), 2.45 (m, 1 E), 2.79 (dd, J=5.8, 10.8 Hz, 1 E), 3.75 
(m, 2 H) , 6.67 (d, J=8.5 Hz, 1 H) , 7.20-7.40 (m, 7 H) , 
20 7.77 (br s, 1 H) . 



T pT AMPLE 103 

6-Chloro-3,4-dicyclopropyl-3,4-dihydroquinazolin- 

r 

25 2(lH>-one . 

Step A : N-[(2-(Cyclopropylcarbonyl)-4-chlorophenyl]- 

w-r.vclop rnpvlurea _ ■ 

A mixture containing 800 mg (2.76 mmol) of 
30 n-[ (2-cyclopropylcarbonyl )-4-chlorophenyl]-N • -( 1-imid- 
azolyDurea and 0.57 mL (8.3 mmol) of cyclopropylamine 
in 5 mL each of acetonitrile and TEF was stirred at 
40'C for 4 hours. The mixture was then concentrated 
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under vacuum and the solid which remained was 
triturated in 1-2 mL of acetonitrile to afford the 
title, compound as a white solid, mp 142.5-143°C; 
lH NMR (CDC1 3 ) 5 0.67 (m, 2H); 0.97 (m, 2H); 1.12-1.18 
5 (m, 2H); 1.27 (m, 2H); 2.66 (m, 2H) ; 4.99 <s, 1H); 7.50 
(dd, J - 2.5, 9 Hz, 1H); 8.06 (d, J = 2.5 Hz, 1H); 8.64 
(d, J = 9 Hz, 1H). 

Step B : 6-chloro-3,4-dicyclopropyl-3,4-dihydroquina- 

10 2Q lin-2flH)-one 

140 mg (0.50 mmol) of N-[(2-(Cyclopropyl- 
carbonyl)-4-chlorophenyl]-N , -cyclopropylurea was 
dissolved in 0.5mL glacial HOAc and the stirred yellow 
solution treated with 62mg (l.OmmOl) of powdered sodium 

15 cyanoborohydride in portions during 10 min. at room 

temperature. The mixture was stirred one hour, diluted 
with ice water, and filtered to give 108 mg of the 
title compound. Recrystallization from n-butyl 
chloride hexane gave a white solid mp 197-198 'C. 

20 1h NMR (CDCI3): 8 0.305 (m, 1H; CH A H) , 0.450 (m, 2H; 

CH 2 ), 0.625 (m, 1H; CH 2 ), 0.750 (m, 2H; CH 2 ), 0.822 (m, 
1H; CH 2 ), 1.12 (m, 1H; CH 2 ), 1.26 (m, 1H, CH), 2.93 (m, 
1H; CH N), 3.641 (1H, d, J = 8.79 Hz; H 4 >, 6.688 (1H, 
d, J = 8.36; H 5 ), 7.01 (1H, d, J = 2.2 Hz; H 5 >, 7.162 

25 (1H, dd, J = 8.38 Hz, 2.34 Hz; H 7 ), 7.28 (1H, S(b), NH). 
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REVERSE TRANSCRIPT ASE ASSAY 
The assay measures the incorporation of 
tritiated deoxyguanosine monophosphate by recombinant 
HIV reverse transcriptase (HIV RT R ) (or other RT) into 

5 acid-precipitable cDNA at the Km values of dGTP and 
poly r(C)«oligo d(G) 12 -i8- The inhibitors of the 
present invention inhibit this incorporation. 

Thirty jiL of a reaction mixture containing 
equal volumes of: 500 mM Tris*HCl (pH 8.2), 300 mM 

10 MgCl 2 , 1200 mM KC1, 10 mM DTT, 400 U-g/mL poly 

r(c)-oligo d(G) [prepared by dissolving 1.5 mg (25 U) 
poly r(C)»oligo d(G) in 1.5 ml sterile distilled H 2 0 
and diluting to 400 ug/ml], 0.1 u-Ci/ul [ 3 H] dGTP, 160 
uM dGTP, was added to 10 ul sterile distilled H 2 0, 2.5 

15 ul of potential inhibitor and 10 uJL of 5 nM purified 
HIV RT R in tubes. The mixture was incubated at 37 °C 

for 45 minutes . 

After incubation is complete, the tubes were 

cooled in ice for 5 minutes. Ice-cold 137. TCA 
20 containing 10 mM NaPPj (200 is added and the 

mixture incubated on ice for 30 minutes. The 

precipitated cDNA is removed by filtration using 

presoaked glass filters [TCA, NaPPi]. The precipitate 

is then washed with IN HC1, 10 mM NaPPi . 
25 The filter discs are then counted' in a 

scintillation counter. 

Under these conditions [dGTP] and poly 

r(C)*oligo d(G) 12 _i8 each are approximately equal to 

the appropriate Km value. Approximately 5-6,000 cpm of 
30 [3fl] GMP are incorporated into acid-precipitable 

material. The RT reaction is concentration- and 
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time-dependent. DMSO (up to 57.) does not affect enzyme 
activity. Calculated IC 50 values for the tested . 
compounds of this invention vary from about 12 nM to 
more than 300 jiM, with the most preferred compounds 
5 having values of between about 30 nM and about 60 fiM. 
The (+) optical isomer of compound 4 has a IC 50 value 
of about 0.06 nM. 

fTKIX SPREAD ASSAY 

10 Inhibition of the spread of HIV in cell 

culture was measured according to Nunberg, J. H. et 
al., J. Virol. £5_, 4887 (1991). In this assay, MT-4 
T-lymphoid cells were infected with HIV-1 by using a 
predetermined inoculum, and cultures were incubated for 

15 24h. At this time, i.17. of the cells were positive by 
indirect immunofluorescence. Cells were then 
extensively washed and distributed into 96-well culture 
dishes. Serial twofold dilutions of inhibitor were 
added to the wells, and cultures were continued for 3 

20 additional days. At 4 days postinfection, 100% of the 
cells in control cultures were infected. HIV-1 p24 
accumulation was directly correlated with virus 
spread. The cell culture inhibitory concentration was 
defined as the inhibitor concentration which reduced 

25 the spread of infection by at least 957., or'CICgs- 

Because all virus populations appeared monodisperse and 
displayed parallel dose-response curves, resistance was 
quantified as the ratio of inhibitor concentrations 
that reduced the spread of infection by at least 957.. 

30 While the foregoing specification teaches the 

principles of the present invention, with examples 
provided for the purpose of illustration, it will be 
understood that the practice of the invention 
encompasses all of the usual variations, adaptations, 
and modifications, as come within the scope of the 
following claims and its equivalents. 
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ltt^t TS CLAIMED IS: 

1. A compound of the formulas 



(COn 




or 




wherein: 



; xxi « 

X is 0, S, or NR. and R is CN, H, NH 2 , OH, 
C^alkoxy, or Cj^ alkyl; 
25 

G, when present, is 1-4 substituents independ- 
ently selected from alkyl; halo; amino; 
nitro; cyano; carboxy; carbamoyl alkyl; 
0 

30 C _ R 5 wherein R 5 is CH 3 , H or NH 2 ; sulfamoyl; 

alkylsulfonamido; methanesulf onyl ; CF 3 ; 
hydroxy; or C^alkoxy ; 
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n is 0-4; 
lift 



in formula II denotes heterocycle of 5-6 
members (with 1-3 heteroatoms selected from 0, N or S) 
5 in place of benzo in formula I; 

R 1 is H; Ci_ B alkyl; C 2 _ 4 alkenyl; C 2 _ 5 alkynyl; 
C 3 _ 4 cycloalkyl; hydroxy; C 1-4 alkoxy; Cj_ 3 
alkyl substituted one or more times with 

10 halo, carboxy, C 3 _ 4 cycloalkyl, CN, hydroxy, 

methylsulf inyl, methanesulf onyl , Ci_ 4 alkoxy, 
C 2 _4 alkenyl- C]_ 4 alkoxy, C 2 _ 4 aikynyl-C^ 
alkoxy, aryloxy, C 1-4 alkylcarbonyl , or 
nitro; or aryl unsubstituted or substituted 

15 with <G) n ; furanyl; thienyl; benzof uranyl ; 

. and R 3 may be joined to form a fused 

heterocycle of 5 or 6 members containing up 
to one additional heteroatom selected from 0, 
S or NR, provided that the heteroatoms are 

20 no t directly linked to each other; 

R 2 is C]_g alkyl; C 2 _8 alkenyl; C 3 _ 4 cycloalkyl; 
C 2 _5 alkynyl; aryl unsubstituted or 
substituted at the meta position with halo, 
25 methoxy or cyano; heterocycle; 

R 3 is H; Ci_£ alkyl unsubstituted or substituted 
with one or more of A, wherein A is halo, 
hydroxy, amino, C 3 _8 cycloalkyl, C 1-4 alkoxy, 
30 di-(Ci_ 4 alkyl )amino, Ci_ 4 alkylamino, or 

carbamoyl; C 2 _ 8 alkenyl unsubstituted or 
substituted with one or more of A; C 2 _3 
alkynyl unsubstituted or substituted with one 
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or more of A; C 3 . 8 cycloalkyl; aryl 
alkyl wherein aryl is optionally substituted 
with up to three substituents selected from 
methyl, halo, CN, or methoxy; heterocycle of 5 
5 or 6 members containing up to 3 heteroatoms 

selected from 0, S or NR; hydroxyl; CN; or 
carbamoyl ; 

R 4 is H; C x _ 8 alkyl unsubstituted or substituted 
10 with one or more of A; C 2 _8 alkenyl 

unsubstituted or substituted with one or more 
of A; C 2 _8 alkynyl unsubstituted or 
substituted with one or more of A; Cj.3 
alkanoyl; benzoyl unsubstituted or 
15 substituted with one to three of halo, 

methoxy, carboxy, or alkyl optionally 

substituted with carboxy, amino, C]_4 
alkylamino or di-C^ alkylamino; carbamoyl, 
methylcarbamoyl, dimethylcarbamoyl, formyl, 
20 hydroxy, alpha-amino C x _4 alkanoyl, or 

meta-cyanobenzyl ; 

or pharmaceutical^ acceptable salt or ester thereof. 

25 2. A compound of Claim 1, wherein X is 

neither 0 nor S. 



30 



WO 93/04047 



PCT/US92/06576 




15 

wherein: 

X is 0, S, or NR, and R is CN, NH 2 , OH, 
alkoxy, H or Cx_ 3 alkyl; 

G, when present, is 1-4 substituents independently 
20 selected from C 1-4 alkyl; halo; amino; nitro; 

cyano; carboxy; carbamoyl Cj_4 alkyl; 
p 

C-R 5 wherein R 5 is CH 3 , H or NH 2 ; sulfamoyl; 
C]_ 3 alkylsulf onamido ; methanesulf onyl ; CF 3; 
25 hydroxy; or C 1 _ 4 alkoxy; 

n is 0-4; 

R 1 is C!_ 8 alkyl; C 2 _ 4 alkenyl; C 2 _ 5 alkynyl; 
30 c 3 _ 4 cycloalkyl; alkyl substituted one 

or more times with halo, carboxy, 
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C 3 _ 4 cycloalkyl , CN, hydroxy, methylsulf inyl, 
methanesulf onyl , C 1 _ 4 alkoxy, C 2 _4alkynyl- 
C^alkoxy, or nitro; or aryl unsubstituted 
or substituted with (G) n ; R 1 and R 3 may be 
5 joined by a carba bridge to form a ring of 5 

to 6 members; 

R 2 is Cj^g alkyl; C 2 _g alkenyl; C 3 _ 4 cycloalkyl; 
C 2 _5 alkynyl; aryl unsubstituted or 
10 substituted at the meta position with halo, 

methoxy or cyano; heterocycle of 5 or 6 
members containing up to 3 heteratoms 
selected from 0, S, or NR; 

15 r3 i s h; C]_s unsubstituted or substituted 

with one or more of A, wherein A is halo, 
hydroxy, amino, C 3 _g cycloalkyl, alkoxy, 
di-(C!_4 alkyl)amino, alkylamino, or 

carbamoyl; C 2 _g alkenyl unsubstituted or 

20 substituted with one or more of A; C 2 _g 

alkynyl unsubstituted or substituted with one 
or more of A; C 3 _ 8 cycloalkyl; aryl 
alkyl wherein aryl is optionally substituted 
with up to three substituents selected from 

25 methyl, halo, CN, or methoxy; 

R 4 is H; Ci.g alkyl unsubstituted or substituted 
with one or more of A; C 2 _g alkenyl 
unsubstituted or substituted with one or more 
30 of A; C 2 _g alkynyl unsubstituted or 

substituted with one or more of A; C^_ 3 
alkanoyl; benzoyl unsubstituted or 
substituted with one to three of halo, 
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methoxy, carboxy, or alkyl optionally 

substituted with carboxy, amino, Ci_4 
alkylamino or di-C]_4 alkylamino, carbamoyl, 
methylcarbamoyl , dimethylcarbamoyl, formyl, 
hydroxy, alpha-amino Cj_4 alkanoyl, or 
meta-cyanobenzyl ; 

with the proviso that when R 1 is C x _ 2 alkyl, then R 2 is 
not C x _ 2 alkyl; 

or pharmaceutical^ acceptable salt or ester thereof. 

4. A compound according to Claim 1, of the 

formula: 




25 



wherein: 

X is 0, S, or NR, and R is CN, NH 2 , OH, 
C^alkoxy, H or alkyl; 

30 

G, when present, is 1-4 substituents independently 
selected from Cj_4 alkyl; halo; amino; 
nitro; cyano; carboxy; carbamoyl C]_4 
alkyl; 
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{-r5 wherein R 5 is CH 3 , H or NH 2 ; sulfamoyl; 
C x _3 alkylsulfonamido; methanesulf onyl ; CF 3 ; 
hydroxy; or Cj_ 4 alkoxy; 



n is 0-4; 



1 is q 8 alkyl; C 2 _ 4 alkenyl; C 2 _ 5 alkynyl; 
C 3 _ 4 cycloalkyl, alkyl substituted one 

10 or more times with halo, carboxy, 

C 3 _ 4 cycloalkyl, CN, hydroxy, methylsulf inyl , 
methanesulf onyl , C 1 _ 4 alkoxy, C 2 _ 4 alkynyl- 
C X 4 alkoxy, or nitro; or aryl unsubstituted 
or'substituted with (G) n ; R 1 and R 3 may be 
15 joined by a carba bridge to form a ring of 5 

to 6 members ; 

r2 i S Cl _ 8 alkyl, C 2 _ 8 alkenyl, C 3 _ 4 cycloalkyl; 
C 2 _ 5 alkynyl; aryl unsubstituted or 
20 substituted at the meta position with halo, 

methoxy or cyano; 

R 3 is H; Cx.e alkyl unsubstituted or substituted 
with one or more of A, wherein A is halo, 

25 hydroxy, amino, C 3 _ 8 cycloalkyl, alkoxy, 

di-CCi.4 alkyl )amino, C 1-4 alkylamino, or 
carbamoyl; C 2 _ 8 alkenyl unsubstituted or 
substituted with one or more of A; C 2 _ 8 
alkynyl unsubstituted or substituted with one 

30 or more of A; C 3 _ 8 cycloalkyl; aryl C 1-4 

alkyl wherein aryl is optionally substituted 
with up to three substituents selected from 
methyl, halo , CN, or methoxy; 
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is H; C]_ 8 alkyl unsubstituted or substituted 
with one or more of A; C2-8 alkenyl 
unsubstituted or substituted with one or more 
of A; C2.8 alkynyl unsubstituted or 
substituted with one or more of A; C]_ 3 
alkanoyl; benzoyl unsubstituted or 
substituted with one to three of halo, 
methoxy, car boxy , or alkyl optionally 

substituted with carboxy, amino, Ci_4 
alkylamino or di-C]_4 alkylamino; carbamoyl; 
methylcarbamoyl ; dimethylcarbamoyl ; formyl; 
hydroxy; alpha-amino C^_^ alkanoyl; or 
meta-cyanobenzyl ; 



15 with the proviso that when R 1 is C 1-2 alkyl, then R 2 is 
not Ci_ 2 alkyl. 

or pharmaceutically acceptable salt of ester thereof. 

5. A compound according to Claim 4, of the 

20 formula: 



R 1 R 2 



25 




V 
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wherein 

X is 0; 

G, when present, is C x _ 4 alkyl; halo; amino; 

nitro; cyano; carboxy; carbamoyl C!_ 4 
5 alkyl; or C]_ 3 alkyl-sulf onamido; 

n is 0-4; 

R 1 is C 3 _ 4 alkyl, C 3 _ 4 alkenyl, C 2 _5alkynyl; 

C 3 _ 4 cycloalkyl; C]_ 3 alkyl substituted 
with C 3 _ 4 cycloalkyl, C 1 _ 4 alkoxy, or 
10 C 2 _ 4 alkynyl-C 1 _ 4 alkoxy; 



15 




CG)„-H- A or 




20 R 2 i s 



r! and R 3 may be joined by a carba 
bridge to form a ring of 5 to 6 members; 

Ci_ 3 alkyl, C 2 _ 3 alkenyl, C 2 _ 3 alkynyl, 
C 3 _ 4 cycloalkyl, or aryl; 



R 3 is H; Cj_ 4 alkyl unsubstituted or 

substituted with C 3 _ 8 cycloalkyl, C 2 _ 4 
25 alkenyl, or C 2 _ 4 alkynyl; C 3 _ 4 

cycloalkyl, 

R 4 is H; Cj_ 8 alkyl unsubstituted or 

substituted with one or more of A; C 2 _ 8 
30 alkenyl unsubstituted or substituted 

with one or more of A; C 2 _ 8 alkynyl 
unsubstituted or substituted with one or 
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more of A; Cj_3 alkanoyl; benzoyl 
unsubstituted or substituted with one to 
three of halo, methoxy, carboxy, or C]_4 
alkyl optionally substituted with 
carboxy, amino, C^_4 alkylamino or 
di-C]_4 alkylamino, carbamoyl, 
methylcarbamoyl , dimethylcarbamoyl , 
formyl, hydroxy, alpha-amino C]_4 
alkanoyl, or meta-cyanobenzyl ; 



with the proviso that R 1 and R 2 are not both 
straight-chain alkyl groups; 

or pharmaceutical^ acceptable salts or esters thereof. 

15 6. A compound according to Claim 5, which is 

6-Chloro-3 , 4-dihydro-3-methyl-4-phenyl-4-ethynyl- 
2(lH)-quinazolinone, 

6-Chloro-3 , 4-dihydro-3-ethyl-4-phenyl-4-ethynyl- 
2(lH)-quinazoli none , 
20 6-Chloro-3 , 4-dihydro-3-cyclopropyl-4-phenyl-4- 
ethynyl-2 (lH)-quinazolinone , 

6-Chloro-3 , 4-dihydro-3-cyclopropyl-methyl-4-cyclopropyl- 
4-p r opy 1-2 ( 1H ) -qu inazo 1 inone 

6-Chloro-3 , 4-dihydro-3-methyl-4-cyclopropyl-4-propyl- 
25 2(lH)-quinazolinone, 

6-Chloro-3 , 4-dihydro-3-ethyl-4-cyclopropyl-4-(2-ethoxy- 
methyl>-2(lH)-quinazolinone, 

6-Chloro-3 , 4-dihydro-3-methyl-4-cyclopropyl-4-ethynyl- 
2(lH)-quinazolinone, 
30 6-Chloro-3 , 4-dihydro-3-methyl-4-phenyl-4-ethynyl-2(lH)- 
cyanoiminoquinazoline , 
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6-Chloro-3,4-dihydro-3-(2-propynyl)-4-cyclopropyl-4- 

(2-propynyloxymethyl )-2 ( lH)-quinazolinone , ^ 
6-f luoro-3 , 4-dihydro-3-methyl-4-phenyl-4-ethynyl- 
2(lH)-quinazolinone, 5 
5 6-Chloro-3 , 4-dihydro-3-methyl-4-cyclopropyl-4- 
C yclopropylmethyl-2(lH)-quinazolinone, 
6-Chloro-3 , 4-dihydro-4-cyclopropyl-4-ethynyl-2(lH)- 

quinazolinone, or 

6-Chloro-3 , 4-dihydro-4-cyclopropyl-4-(n-butyl)-2(lH)- 
10 quinazolinone. 

7. The compound (+)-6-chloro-3 ,4-dihydro- 
3-methyl-4-phenyl-4-ethynyl-2(lH)-quinazolinone. 

15 8. A method of inhibiting HIV reverse 

transcriptase, comprising administering to a mammal an 
effective amount of a compound as in any of Claims 1-7. 

9. A method of preventing, infection of HIV, 
20 or of treating infection by HIV or of treating AIDS or 
ARC, comprising administering to a mammal an effective 
amount of a compound as in any of Claims 1-7. 

10. A pharmaceutical composition useful for 
25 inhibiting HIV reverse transcriptase, comprising an 

effective amount of a compound as in any of Claims 1-7, 
and a pharmaceutical^ acceptable carrier. 

t" 

11. A pharmaceutical composition useful for 

30 preventing or treating infection of HIV or for treating ^ 
AIDS or ARC , comprising an effective amount of a 
compound as in any of Claims 1-7, and a 
pharmaceutical^ acceptable carrier. 
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